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(57) 

ft 2S3ftttt£S 2 3 iSlBtti2 4tW 

@s$n. ftm&m 25^ Lfcss«ttJH 2 4t7y- 

«8teJl2 6(DRKKYftS^fflH<tot, 7 y — 

^<o*# $ t , 24^7y -KttJi 2 6 wor 



BEST AVAILABLE 




(2) 

1 

ft^fttt^nTi^li^ i Eft^KiMfctti*^. 

[»**3] WE*«f4«^, Ru, Rh, I r. C 
r, Re, C u<Doh lSfe5^tt2S0l±(Z)^T^ 
^SixT^Ss»*^l *fcf*2Jc:SBtt^m«^ta3R^F- 0 20 

[ 4 ] ffiE# ^Rul:iotW^ 
Rf^sA- 1 lAxtti 5 A- 2 1 A-e*5»*g3 

[§S#tg5] tfrE#«tt*«r^LfcflJE7 y— «f£Jl 

5 /h S v N|«3ft 9 2 ft v > L 4 to 1 ^fti^lciSt <0«5W*ttJ 
[»**6 ] fflE»ati«^¥ffiE«*>fc DOW* 

— p<> n<^^#$ (Ms x t ) ^ ttjE^y — nttJi<o 30 

^ffiffiWfcfc 9<o8£^e— ^ > (Msxt) 
J: 9 t> * $ v * flt&5 1 ft v ^ L 5 co 1 ^TinMz EttoBft 

7 ] jttESftiH&i *>¥{fcffi«*fc 5 
-*^h<D±%£ (Msxt) fflrE 7 y—«M4 

Jfoi£fcESfc*:9<£>^^E— h<£>*# £ (Msx 
t) coit^, 3 Bi±-e 2 0 KT^tel-e* 4«M 6 

[if*^8] fl(rE3fi«ttJBtt. «rE^N»tt*»c»f a 

l^N i F e (/Wp>f) Ifc^l^Ni FeX (X 40 

It A 1 , Si, Ti, V, C r , Mn, Cu, Zr, N 
b, Mo, Ru, Rh, Hf , T a , W, I r, Pt^ 

twin* ia*v^2ajm±o5c*) -e*9, strE» 
tt*m**&ft«Ji^fcs^*a**i-6i»#*iftv^ 

^bft5¥*«afi-Cfc5. «JftfOnm±9*§<3n 
mKTtfc 3 tt*3t 1 ft V N L 7 <D\ ^-ttlfaK E*WBS:« 
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0] ffiEtttti&Jltt. CoFeCrW^ 
liCoFe ^e>ft«¥Ji«5g"C*>5»*« 1 ftV^t 7 CO 

i] i»E7y-«ttJi»ctt, 'j>ft< irfcutr 

E*«ttflllw*-raffl|fc, NiFe ffe 
5VM±N i F e X (XteA 1 , Si, T i , V, C r , 
Mn, Cu, Zr, Nb, Mo, Ru, Rh, Hf, T 
a, W, I r, P t frhMMM li^VM"i2ttil±(7) 

co i iwE*^««» ffl^^-o 

12] StjE^y -Mftjltett, WE^fltttW 
1 3 ] ftjEC o Sr^tr*Bttt#»fcB:, C o 

F e fcSVMiC o F e C r "Ct)5ll*S8 1 2 

4] (%) tt, 1 0%«±t?5 

0%JWTTfc3W#J5i ftv^L 1 3^V^i*n^twE«c^ 

$tLrv>ftv^ < ^#<D«>ft:^^^^c:^LTl 2° $i±M<n 

4cov^n^tcE«co^^l±5^- : ?-o 
[sf*3Si 6] ttE#i«»T^b, fflrEJSlRSMB 
t£S, ffirEB ttE^tttttt/l* ftJE^y- 

ffirtiS, WEMMBttJI* WE3S»tt/i. WE»2K3fi« 
tt«o»H/*"eWJB$n-CV^»*«i ftv^ U l 5©^f 

IflMffltl 7] 8tE*a«ttT^6, WE»2R»» 
ttJI, MESHffl**. StfE ME^y-W* 

WIE*8tt*»«, B(rEH3e«tt»avs(rE»is 

3*»ttJl^Wfl c -CSt»*iX"CV^*lll**l ftv>Ll 5 co 
8] ME^y -«i4Att, 

1 9 ] |«E7 y ¥ffiS«fcfc 0 
co®^-e- ^ v hco^ct $ ^«ft5l*«o»«tSfe*t3|s|.» 

tf. #»tt*IBJi«r^U-CflWi*n, jKTE^WttflBJA 
*^UT»«^5WE»»ttW»JB^«K<L*^^RWf 
i4573i y«tttt(|-C*>SW*35lftv^bl sco^-f 

[if*Jl2 0] WE^att^lBjlW:, Ru, Rh, I 

r, Cr, Re, Cu(Z)5 t llft5V^2l£Jl±(D^ 

^■e^$nxv^ai*^s 1 9 ^E^i^aiKttaj*^, 

2 1 ] jWE«*<©»«tttt3|s|-» «>'>ft < 1 1> 

1 9 sfcH: 2 0 \ztdM<Dmmkitim*o a^co f 



V 



(3) 

3 

eNiX^^iX, F e<om&t£\iSl& I f-%Sl± 1 7 
%UTX\ N i ^a^JtttO. 5jR-T-%«± 1 OJDfC^-% 

C o F e-&A*6vS±Co*»fe45"t , R|JB*:»J*-*"6lll 

2 2E*(0«fi«ftH13tf^- 0 JfirtSCdSC o F e N i "C^$ 10 
F e<Dffifi8;itH7JS-=F-%«±l 5ff%KT-e, N 

WISC o F e N i 2 1 Sfc. He 2 3 KE 

[ if 2 7 ] WE^£Jg 3&BM4*-r * 7 — g^Jf I- 
ttN i F eJl^*LTt^5BI*gi2 6 fcE*tOm«U*Hi 

[W*«2 8 ] ffiE£lR»«tt*Rt«lrES5 2R» 
[fi*JS2 9 ] iWE*lR»«l4«Xt//Xtt«rEJB 

2S5fi«ttJltt, PtMn^, Sfctt, X— Mn (fc 
SLXtt, Pd, Ir, Rh, Ru, O s, Ni, Fe 

^v^n^ia*fctt2aEx±^5E*-e*a) 

*>«lr*ttP t— Mn— X' (fc/£LX' fi, Pd, I 
r, Rh, Ru, Au, Ag, Os, Cr, Ni, A 
r, Ne, Xe, Kr(Z)V^f tolSifctt 2SBl±0 

ia»2R5ft«ttJi*sa/istt, <b tWE7y-« 

■CHJBW4Ji*»rilSix, WE@^at£Ji±lcWElR 

±«-«1SJB^»J*Sn4lf*3Sl fc^L 1 5 , 194^ 
12 K 2 3, 2 4, 2 6ftl>L2 9 0V^-i*Jx**telB<t 

[»#5.3 1 1 J^T<oxg£Wr5^<t£^®£i-6 so 
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(b) Il«^7^-/H:!tLt, ffilEffi2£3ftK 
^S£te/f <7)8ltfb£: H*lPlteH*i"*xai:, 

( c ) mieiNKttftwi«:^n«ft:n-ffimexa^. 

Rim&m Sr*i~S JB 1 R3S»ttJl 5 xat , 

(e) 12 <D»»*T=-/u«rl6U lWIE*lRa«tt 

[W**3 2] WE#«tt«»JBSr. Ru, Re, P 
d, Os, Ir, Pt, Au, Rh.'Cu, CrOt^f 

n^ i iS^^}12SJ«±T^^:-r^if*^3 lt^E«c^ 

[m*4 3 3] we (a) it-e, tte^msauKtt 

I^10AW15 0 A«T-eJBfiK-r45S*JS3 1 Sfctt 
3 2^E*^»«M*m* J F'^KJS*fc 
[«t**3 4] iE*H55^ttl$:3 0 AJ^_h4 0 

H»#*3 5] WE (a) IST% fltTE^NBttftSJI 
S: 3 AJ£tJh 1 o AKT"t?«j«i-*«»*33i3 1^V>L34 

[»**3 6] WE (c) ISt% ME#BH£fitM 
i£t^\ fcSW^r4mE*«tt(ft«JiSr*-C»*-t"5»* 

*I3 1 /j^ 13 5<z>v^Tn^fcE«^««*aj*-r-<o» 

[00 0 1 ] 
[0002] 

[t¥*^KWI Ell 8 It, «*<0»ft»a*^<D«5ftS: 

[0 0 0 3 ] El 1 8 fc*-f«*fca»-T-»±, 
feiSb^^T^Jffl lf:GMR (giant magne tores is tive) ^ 

^ntfc^^t'y/^u y sib^^ ta * t ip «n ^ 
[0004] ^co^ fc°w<^y^^m^- : fii, 

b*ffi8, IlMttiK (tT> (Pinn 



(4) 

5 

ed) m&m) 2, mtmtftms. yv-m^m (Fre 
e) 4x-Mj&£titz&mm9t, z.<D^mm9<D±.m\z 

6 , 6 <d±.\zmj& z ritz-M<om®m i , 7 1 

[0005] atria® i K&mvkm i Avm 2 mm^rn 

6, 6(CHF e-Mn N i - 

Mn {^ytTJls-^l'lJl/) <£&m, XJiP t-Mn 

ti4i:iiNi-Fe K-vT^-m &&m. mm. w 

3 K li C u (M) fit, S)t«ffiJf7 f 7tCttCr 
[0 0 0 6] @/£*£f£JI 2 ©flfrffctt* 1 SSUKttJS 1 k 

[0 0 0 7] -t-*fo*>B*«tt*2<z>Wti:, 7V—m 

[0008] c(^^tfw<yu^fitt^a5fi^-ett. n 

2S^1*S6, 6±fc«j«SJxfc««Jl7 , 7ri><b. 
7 y -BM4» 4 % 3 & Vffl«tt{£J| 2 \Z& 

[0 0 0 9] 4fc7 y -jBttl 4 1:^ 7^ 

ItttHl 8te*-t-^j5feK#Hd«iS^*Bl2 0 

[0010] 

[#ff»l ] USP 6, 0 2 3, 3 9 5 
[0011] 

l¥&m&M&: Li: 5 fci--5RjHl 13 l 8 <dx tV/^y 
01 9 fc^-f- J: 5K#/US9_h*r y y V*?m<o 

i"So hlRilClj:, M2^3£®t£^6, 6 k R 

CMeSWH 6a, 6 a Xtf«fiiJi 7 , 7 t IB Cffl/£W/B 
7 a, 7aJ&S»/*Six5o 

[0012] u^* hJiRcoWSHSB^io'catolx-CV^ 

l2SWttl6, 6MII7, 7ttWff^»<J^ 50 
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/&£Jv El 1 8X1/01 9 CSSnSi 5 tr»2R3S« 

[0013] h 9y*PMMB#s, s^&it 

57 y-»^4»4 £Sg2S3&8£f£Jf 6, 6i^i^ 

[00 14] mz^ K«|E®fflEfls:^*3JtSE««SS:rpl 

[0015] -7l)—m&m4CD b 7 yfbMJjfaCO 

P54»SB±^— Sto*2S3fiatt/l6 > 6 3r^/fi-3«f5£ 

[0016] -tr.-e, (a i s^sftasj^&mst^ 
-ei±&<, 02 o^snaafwifflsfc^oj: sk, 7 

y— «tt«4 0±ffi^#iC*2K3il«ttJl 1 OSrS^S 
[00 17] 7 y — l&t£Jf 4 CD y^ffi^-ffiTwCDflH 

\zm&i~z> Jj forfait £itz>itib\zi^ 7V— m&m4 
ffiflae**^ boftww* Y*ipnc^*.e>n^i#jw7 

[0018] L^>L, E32 OCOJ: 5*«iS»4, 7y»S 
14Jl4 0fll^t*lBlS:H*«tt/1 1 <omfcJjftlziS3£-t-Z> 
^07 y^ttl4 0lft*fi«W 

4 t l 0 ?$<D&m&^Mfr<D*:% $ S: 

[0019] *fc*ff3tlR l "Cfi, Mitf7J 

<^±ir^^— (spacer layer) ^LWT^I 
(biasing layer) ^Htf &Ht*5 «9 % Hfil&'<<< T *M 



(5) 

7 

m&m<DMik$:mZ-%Jjfe$:Instack bias* P^Ay"C 
[0 0 2 0] L^UWffXSfc 1 <75± 5*Instack bias* 

* V4 X# jfc 'Mk t X i * 5 ifi ¥ \c *5 v * T *3 $ 
<Z>»»S:5i< ^ y-«^£#lc-«fc'< 

oti^, gtjia \zxz> s<4 r *« jm* we ^ y - 

jgJB»«r&lS > L^i~v>^^5 fHIHfc*>5o 
[0 0 2 2] t : f*«KttlEa^jll Sr«ftt5 

[00 2 3] 

mh. ^<om \&isaffim\z &oxmitJjfa&mfe&ti 
y— affile ^"4 < ^th7 y^««*o±jisfcttT 30 

[0 0 2 4] *«5BT*tt, ME»2S5S«*tJit^SS» 

m<Dm{kJjfo b&3L^%jjfa^fal-ft>tiX*3 9, tWB7 
y -«teli;*s «TE*»ttJlSr* LTffiESHKi^KSMI 
*;h/t^5fctf>, StTlB7 y — (KttJico^aEfLXuqK^k 40 

^ay^* # $ b , tftm&m&m t we^ y -s&t&i 
[oo2 5] tot, ttiiB^y-^ttsco 

[0 0 2 6] 4fc*38«-eii, fliiis^y-^tte^ 

ffiE#HBf4Jl*^LTffiE3aflM4»2fc so 
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-«ttS^^t*^^EB^att^o«^*iS]icii:5e 

[0027] got, #3§9!-ef±, S(riB7 y -iin© 
[0028] £ fc. #3591 -cm:, j|fjE7 y -asttJf ii v 

[0 0 2 9 ] CTxIi, WE7 y -ffitttS £ Jt«JE3£B£tt/i 

38£-f-5 0 ^O&S, flfllE^y — BSttSiiSlWKE-ffcU 
-t Otft* IS] riS SUE II JfeB* ttff OBjk* (p| £ £X -f -5 

[0 0 3 0 ] ^<7)J;5»-, *3§9§-C-tt:. WEStati^i: 

fttiE^y— «attsiz*^siK^r^m#*sfLn, ME 

[0 0 3 1 ] mrE7y-«ttJli:iWfE3S«ttJli60Hlc 
S^tfcR C $*-5fc WE 

#^ttJg^ , Ru, Rh, Ir.Cr.Re^Cu^^ 

■h i Mh -s v Mi 2 mu±<D &&x~tef&. $ n s r t Am * 

[00 3 2 ] l»E*«ttJlSrRu»rJ:or»fi!lL. SfTE 
7 y— |Ktt®i:ttrE3S«ttSro^fc:*T&lSr 1 8 0° ^/j: 
•b-frfcAX7iy^fl§iri-Si:tl-li. fifJERutD^J? 
£8A~1 1 Axiil 5A~2 1 Atz-rzztAWti L 
V\ 

[0 0 3 3 ] **WT?|i, ME^2S3tettSi:fflE?S 
^14^ H <^ £ < LT, m ESSSSttiJi <© 

3£<BJ£Lfc±-e, WE*«Ett®S:^U)tSfFE7y— ffiE 

t ttiEssmtterawe iwe-&«*<o* # $ sue 

^2S5i@E^i:t«lE^at4®F^<7?ttlE^^^-g-®El!-«t 
IS] SrgfJEB ^KttS wm-f b 5 ^ |6] IcfltH 

>tc*3^oME7y — ^/gwm-ft:^ri6i$ri^ix?l# 
t-i oTSEftStS ^SBSlS-f-SiK-S^ 

[0 0 3 4 ] WE^2S^^S«tHflE^®Et±SMcD^ 

^S-g-^#5r^:t < U We 7 y -mttS tWESS^tt 

mm<Dmm&'&m??-<D*z $ srME^ig-g-«^ «t t> 

Wfefc f? w^*—^ v H ro^:^ $ (M s x t ; mom 
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*XDm%L*—*>h<D±%£ (MsXt ;fifr0tfC4KA 

[0035] *flcftfctt, m&m&&m<DmiiLmmhtc 

9<nm%L*—*^h<Dj:££ (MsXt) K*t1-£>i!frE 
£ (MsXt) (OWcfctK 3 K±-C2 0£TF<£>*5ig-Cfc 

[0036] s/t, «fria»«ttjfwM«a#Nai4JBJw»i- 

.SWSrNiFe (/Wn^) Ifc^l^NiFeX 10 
(XfiAl, Si, Ti, V, Cr, Mn, Cu, Z 
r, N b , Mo, Ru, Rh, Hf, T a , W, Ir, 

Spirit) , miB7y— K^^fflCttBtttJIMOJI 

StaiAK/hS < U Sfc. flUIESSa 
!4«oS(ria* 2R3S»ttJl^«i-SWJS:Co (n/^ 
h) fc^tf3*Wtt*m"C»fifc't-5C4:KJ:5 , WE* 2 

[0 0 3 7] **9|-?M:* S(rlE3*aSi4«SrN 20 

iFe (/<-vn^) 7^&£*Ji*i££U ffiE&tt 
14S^HIi?Sr 0nmJ:W#< 3 nmUTt lt*j*t 

[0 0 3 8] *fcWE3*«ttJiW:, CoFeCrfcSl^ 
[0 0 3 9] WE7J-Slttil:it ^M<it 

IWE*«ttJitc:»i"*«»c:. NiFe (^--^n^) jf 30 

&5 WIN i F e X (XJ±A 1, Si, Ti, V, C 
r, Mn, C u, Zr, Nb, Mo, Ru, Rh, H 
f, Ta, W, Ir, Pt^bltfil5lMV>»4 2l 

w zti\z£y s m&7})- m\m t hues^ m&m n <o 

[0040] sfcWE^y -attain, iiE^Kttit 

[00 4 1 ] *fc«TECoSr^tp»«i4*mttt. Co 
Fei6^iiCoFeCr tfc^^t^ LW 

[0 0 4 2] 

■efcntf, (%) Srio%ei±-c5o%BiT 

{ (E«^*^fe^iftnKI|.irj:5a^tti*^*^ 

fit) Ixioot LTJl»$ti5, «*4fcffl*-T- 50 
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[0 0 4 3 ] **W^»«*Hi* ; F--eH[, ^8B«ff *spp 

K*fLTl 2° EJLL«< £ 5»-t?#«, 
[0 0 44]*^m fltrE*««l4T^b, ME* 

E-7y-«ttS, mJE#B£t£JI, *TE3S«ttJB. ffJEI? 
[0 0 4 5 ] Sfctt, fltrE#»«S:T^e>, mfESB2K 

siiatttJi. m&ffit&m* mmm&m, iuE^y-®; 

teJf, WE*«i4*W*, MEBJQKttJIXtfflrE*! 

[0 0 4 6 ] Sfc, *38W«w*3»t5WE7y— «ttJl^ 
*s^T, WE^y— BH4Jl^>ll)t**lRl<Z)— h 

[0047] fl(rE7 y h 9 v * flhfife 

^E^y-attS^W{RM^«r^C^*ffi^#^eHi- 

[0 0 4 8 ] #tC, »««feHl*^, WE^ii^cO^® 

ifiil*lS]fc«aE^#y&SJx5CPP (Current 
Perpendicular to the Pla 
ne) ffl-CfcO, WIE^ittWM, B*«14»RV* 

is»»ttJi^ttE7y— «tt»o±jifcfca k^^m 
[0049] ^^c, WE7y-»ttiit mtmmhtz. 

JBt^LTS^^5OTE!*«i4*m/i^«ft*Ift* s R¥ 

fTti57xytttttit*^^, sfrE^y— 

[0 0 5 0 ] mE^NBtttWJ^tt. CTx.tf> Ru, R 
h, Ir, Cr, Re, C u CO 0 % 1 «fc 5 V Mi 2l» 



V 
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[0051] 4*5, *»w-ci4* *wa«ft©ai»tt*t» 

[ 0 0 5 2 J «*Co F e N i F e (7),% 

dcifcH:9«-f %JEA±1 7^%^TT\ N i <afflriSJfcM: 
0. 5flR^%£JLLl 0jj^%UATT\ «9 0*&j58JtttC 

tCC o F e^^£>£lM2C o ^^ib>i'5*MJlS:?F^t"S 10 

[00 5 4] *aESc5£j& s C o F e N i "C^it, F e <D%& 
^itH7iS^-%jy±l SJK^/oEAT"?, N i <Dffi/&Jtf2 
5^%«± 1 5^%WTT% m*) (DlBjAitttC o-e 

[0 0 5 5] $ b fc, *4S93 "Ctt, Wffi««Scco3S«tt*r 
^Jltf*£T<E>JI£rlifrEC o F e N i T^J*-f 5 ^ t fcft 
*LV\ 20 

[0 0 5 6] :?y— JKttJltfs, IttffiatfcB^Bft* 

»«r s stjie a fx t * 5 a 

[0 0 5 7] smSlHBI^^JIfir^^SKtt^ 2: t 
T ±<ttffl$n^ fccOldN i F e^ii, N i F e 30 

«ig^Ufc»^ N i F e-frA-C»rt*nfc!fc»tt*W 

S M o S ¥fr SB t> tt £ f 5 if 3£ < it 4 v > 0 
[0 0 5 8] -tr T?*«w-ett, ttE»«tt*mJi<DW 

£t>-S, »*Kfl^TOli:CoF eN i -frASrtt 

EORspfrft^Sraaftac. fcds-e*5 0 40 

[0 0 5 9] Zti\z£9 % mE««^»«tttmJBM-e 
*dfet-SRKKYtS2f^«tc:*5W53S*fe-&BJa|LS:3fi< 

SOSSff, t^^tf^ni/^ (Hs f) *m 
2 9 3 (kA/ra) »d*-e*#<-t-5Ci:*s-e#5 0 

[0 0 6 0] £fc±ELfcft/S;ttHrt-e*>* SfJE* 
ft«)3*«tt#»JB^«SISr- 3X10" 4 ^^3xio 
" • (PjfiHrtfciilxfeSc * fcffca^S: 7 9 0 

(A/m) £JIT^/Jn$<T^ 5o 

[00 6.1 ] 4*>\ **Kfi, WE#«J»^±8B^±a so 
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l-lto s WI&jnSCPP (Current Perp 
endicular tothe Plane) M<£>$£ 

[00 6 2] c P p Sco«^ttS^T-fc 5 £ # , *fjE 

E^gJSirt SrMns r y y * tr yf^- 1 y $ tr yt 

[0 0 6 3 ] fflrE¥&JR»»tt*>l' -g^Jl 

«^te*««i«&»i«v^N i f emtm 

[0 0 6 4 ] 4*3, *38BU "CI*, 1 S3fi«tt«& 

[0 0 6 5 ] *fc % SfjE» V/Xtt«fJE 

^2S3S8H4JBtt, PtMn^i £fctt, X-Mn 
(fc/£LX«±. Pd, Ir, Rh, Ru, Os, Ni, 
F e OV^f W 1 SSfctt 2lK±WS*ffc5) 
T\ t— Mn — X' (fcfcLX' Pd, 

Ir, Rh, Ru, Au, Ag, Os, Cr, Ni, A 
r, Ne, Xe, K r <D\ > T;to 1 fc It 2 ft£Uh<0 

[0066] OTfE^/ijgm, ttjffi^ y 

[0 0 6 7 ] i©«fl"ett, t?JE^y-Ktt^S:t5@fe 
«14JiSr h 7y^W*lR»w3t^<-CEilL, S(JE«ffiW7&» 
^com^^ h7y^B*r6]75»e>H^»ttJlS:iio-C7y 
— iKttS-. fcSV^ti^y — BtttJi«riao'CttEIBft« 

[0 0 6 8 ] ±ELfc«Mo»5WiHjjtt^-er4, ttfttt 

i'EIS ^ t Z> 1 1 h »r h 9 y^Btf)»E/Wfcl: <fc 5 

tcffitikxh ox hiftm7 y -anin^iftifcsv^ttTiw 

[0 0 6 9 ] **Mo«ftttaj*^-^Kit*ife 



(8) 

13 

(a) *«±fc % T*»&IB2R!WH4Ji, ttttttJI. ^ 

(b) JUl^WfT^— /ufrHL-C, fWEH2SS£B£ 

(c) MIE*«ttft»*Sr^SB*fctt-eBBU5xe4:, 

rsh8*mi zm-rzmi Rm%&m znmt, w 

(e) g2<7)8itrx-;^SL, ffJEfg 1 E3£att 
[0 0 7 0] #3891 T* 11, StJlS (a) XSfc*3V^T, S 

s±i-S2g shafts a> & # * t? zmm&i& 

[0 0 7 1 ] *»Wteaav^T, SWB*«tt««Jirt:awt; 

[0 0 7 2] «oT. WIB^«i4»BI*Sr»<«*U'C 

[0 0 7 3] *fcfltrfE»^JR^lR/«cif^T^-/u/jr4r^ 
J: o T * MS 3S«f4«X V± &|5R3fe^tte o » Kit* 

ortaj^ttfR-t-si, sawftJiottK mm *£it 

[0 0 7 4] *»Htftt, fflE*HB4£fiUM*« Ru, 
Re. Pd, Os. I r , Pt, Au x Rh, C u, C 

[0 0 7 5] MIS (a) Ig-C, fltrE*IBK3fi» 

tti* 1 0 AK±5 0 AHTT»«t5i\ J:0&$1 
<r±; 3 0AK±4 0AKT-eMt5t, HUE (b) 40 

[0 0 7 6] fcjs, **^-CttS(rE#NBi4»tlJlSr»< 

fc*rfttejfi*<fca^ JMWatH:, ffiE (a) XST% W 
IB*8tt(S8iS:3AK±l 0AHTT?»«:t5ri^ 

[0 0 7 7] ffilE (c) XHT\ flfJE^Nattfttt 50 
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■©WtfsAHTfcftS*^ aWES*«tt«M 4:1*1 
Diitr*\ fc*v^S»E#aH4«BJl*:*-CBfc*t-*r 

[0 0 7 8 ] ME ( c) XS-eWE*«tt»BI«S:^T 
lffiEJRlR»«i4/I»i* WE*IBS3»«tt 

s^r/stjE ±§BS»«f4* sjxsctca 

So L*»L, WE#W4«BWi«:^T»*-t-6i:, £uE 
[0 0 7 9] #5glK"CW:, ME^tttt«SJI^ 3 Ai^T 

» o t v ^ a« "cfcntf . WE*«tt«fli m a* me* ra 

E3IHaH4JB iS(rE±88R»«ttJioMt-a^FLT^r 
fc, WE* WK!i««WL ME#NttttAS«, SlfflJIE 
Jb§l5K&5£14S<t LTjglR3£®H4S£ LTi 

[0080] 

[0081] 01 ^*-rw«»a*^H:, E»aff^E 

/^spffi-efcS, Him E«lK#to»rp]ffittX-Z 

[0082] m%&\&m*ffi¥±&<Dm%^v k 
[0083] *fcat«affl OTxtfr^^^--^- 

^>-#— /^-f h (Ah 0=. -T i C) -C^/&£^fc* 
tt, E«K*t^»r6iaBi:iS!ffi«-e, ^^^u-^W^if 

[0084] ^«*fRiitt, ftummzx 

[0 0 8 5 ] fc*S, |^#ttWMlU3|(^eMt# 

oE«ttt*^b©ftn«»*rftttia*Y*ioi-e*>5o 

[0 0 8 6] Hl"Ctt, hl^-y >-?il%5ffi±. 

i"*T»S/— 0*«Jftjl*n, TfRi>-/u KJ12 
3, »l»«tti24aSi;*2a«ffi|2 4b^4 

zm&fem 2 4 % ^ttg 25, 11 m&m 2 e a ^t>* 
^2®t*s 2 6 b*^45 7y-itti 2 6 , #mmt 
nm 2 7 , %2 w&w&m 28a, ^tt^ws 2 s 



V 
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b, ^l@j£«ttJB2 8 c^5>45^tf ^ yZ7zc 

[0 0 8 7] #SgA 4>«M 30^7y -fiSttS 2 
6 (7)^ 1 ^ft/f 2 6a <DKJ¥yj [p]C73— gR5^3; Ttt h7S/ 

2 6a^»0OgB^e>tt«tt«2 4, I2^«ttf 
2 3, S/-KI22, TifeS 2 lWh7s/^ tl^Ffr^ife 

[0 0 8 8] Sfc, {ftS«3 0a»£7y— «t£Ji2 6<Z) 
UlSSttJf 2 6 a <D&*pl£-C<D h 9 V *«*fftMWSBfc 
tt*6»JS3 2, 3 2*S»ritSnr*5 9. I61»*3 2, 3 
2Xtf£»«A<&«SJf 3 0 ±l£l*, ±gB«ffiJi£r*/8 
"t* -5 _bS|3 — /i^ KJS 3 1^5^^$4xTV>5, 

[0 0 8 9] TpP v > — 9V Ym 2 0^fe±SB->— KS 3 

[0 0 9 0] 01 "Cft, TU is— sis KJf 2 0 2*«TSB«ffi 

[0 0 9 1 ] HHc*$n««J5»aj*^l4, V>W^ 

[0 0 9 2] TSI5'>— /u KI20, TifeJf 21, >— K 
122, 12 Rffimm 2 3 , SAflSt^B 2 4 , #Bft| 
2 5, 7y-Ittl2 6, *«ttff»i2 7, H/tS*tt 

128, mi 2 9 , {RSJB 3 0 , J&iMi 3 

2, RlfiSv/- /UKB3 1 tt^^5/^^^R*&^if 30 

[0 0 9 3] ^<y*SHm Wtli^^hnv 

f&Kl, MB E (^U^ra7 t-i.-xt^dry-) 

fe, I CB fcf-A) jfeftifOjS; 

[0 0 9 4] BaiK*-rj:5fc±IELfcT»B2 40 
3 0 co #1 S tt 5 #Jf J8I A tt % «SJi 3 0 

^b7!i- m&M2 6<Dmi ti&feM 2 6 a <D—UtiX~<0 
h9y*«#|P] (BI*X;frl*i) trftttSffifflSiBffiAa, 

otV^ 0 fcfcL, IglK^^^Aa 1, Aa 1 "C^tL 

5J:5lr, ftil3 0H7y-8«4i2 6 cafgieste 
12 6 aO-a$TO h7 s/^ffl*iSjtc:*>MtSW<fflMSBn 

£JfJ»A<7>*ffiAbK#^5«*4ffiAa 1, Aa 1 
[0 0 9 5] *Mb\ EI 1 <0««*ffl*^ <£>jfc* 50 
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«Twtt, «WI2 7(7)h7i/^H*^ST^ 

LT, 200Gb it/in 3 «±oiE«**»c*ME:-r 
[0 0 9 6 ] Ell K5%SKfcBHMjkffl*^»4 % 

B««ttJi 2 8 1 7 y -attJB 2 6 

Jftf&fctiiSi^ COSILY ^ftlrgAU 7U-M26W 

t£fl 2 8 BHHk^rt t ^H«^«*e$to*as<bu 

[0 0 9 7] fdfcL, **«£tflw>a£fl: (HMJ) KiKlft 

2 @/E$tffeJf 2 8a W^I^I 7 D - 

[0 0 9 8 ] tt*3, ««*ffl*^OEftaff4:0»lftffi 

[0 0 9 9 ] ftffJS 3 0 tt T a 4^1ttfffl/5^^ 

[0100] TpBv' — KJi 2 0&t>*±g(5 /V KS 3 

lftNiF e^^BttWWffl^TM^^o ft 
*3. TSSV— A' KS 2 0SO^^ KB 3 1 Ii8ft 

t^jffSLt>o TSBv'— /u KB 2 O&tf-hSBv'— /u KJi 

[0101] TftfiJl 2114, Ta, Hf, Nb, Zr, 
Ti, Mo, WCO 5 V>4 < «!: 1 SWltMStiS 

r. t tm^ lv \ Tmm & 5 0 aj^t^« wflw-e»ja; 
*sa6^»i«"ew:, TUB* 2 1 (omm* s 0 at^s, 

[0102] is— KJi 2 2 II, N i F e , NiFeCr 

[0103] /jrfc*||16Jcte^5K«tttm3RT-tt#«co 

t4b%C p Plfliv'- KJIttN i F e-& 
*U\ *aas/— K««:»**ix4<Tt>ftv\ 

[0 104] m2R5SKttl2 I5»ttl2 
9te, PtMn^, ^fctt, X— Mn (fcftlLXtt, 
Pd, Ir, Rh, Ru, Os, Ni, FeCOt^-fti^ 
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t-Mn-X' (fcfiLX' He, Pd, I r, Rh, R 
u, Au, Ag, Os, Cr, Ni, Ar, Ne, X 
e, Kr<Z)l^-fn^l*fctt2SEJl±<07E5R-C*>5) -& 

[0105] #3»0»«T?H\ m 1 R3fi«tt» 29R 

[0106] :n?)^4tt, jSfcBllta<o* * 
»WJ*<0ffi&:fc#flfit (fee) fKH&SKJ: 

[0 10 7] Sg2Sa«tt» 2 SOUVilS 0A-3 0 
OA, ^|il5 0A-efe5o :LCT\ K3&BH4**:Jg 

-e»*n5^4lr*3V^-C, P t fcSVMiX^S 3 7 — 6 3 

n^^2irJ ? ffllSX--Mn05S;-e^$Jx5-&^lCi3V^T, 
Ptfc5V^X^4 7-5 7 a t%<DgltW:^5 

co±ffi£TI»l4£AT\ W_hSrS:*t-5o 20 

[0108] ifc. Pt-Mn-X' (D^X-Tjk^h,^ 
Atw*3V^C, X 1 +Pt^3 7-6 3 at%0|5iT*fc 
SCb^i U>o Sfc. JttJFEP t -Mn- X* CO*-? 
*Sn*-&AK*5V^-C, X' +Pt^4 7- 5 7 at% 

coffiH-CfcS ct^J; 5»4 bv\ £«btw. StffSPt- 

Mn-X' Oft-C*$Jx5-fr^te*3V^, X' ^0. 2 
— 1 0 a t %<D$&mX-fo%Z htm* fc/cU 
X' ^Pd, Ir, Rh, R u, Os, Ni, FeCOV^ 

f W 1 1£ tli 21K1(D jcJf'CfcSi^l:!!, X' 

f4 0. 2-4 0 a t%^J51-e*5^i:W4lV\ 30 

[0109] cn&<D-&&«:tt/Hu 

8kA/mKJ:, «itf 6 4 k A/mSrSx. 

3 8 0 < Cfc«»THSV^«nfcJ(S2R3*aH4Jl2 3Xtf 
£§ 1 2 9 $rft£ - £ 5 0 
[0 1 10] ft:fe\ «KRW-f**JO(tco»«<D««t(| 

JSl K»«tt*2 9 10A«±5 0AKT 40 
ttfltJVo^n 29at 1 Al^_L 3 AJWTO 

Bt*0*^M4ir^bft5*««»aiJi2 9 b&l>*_h£(5 

[0111] * 29a i 5BMKtt» 2 

9c#, ratjiia*(OR»«i4*t», jM*flatett±i6o"p 
[0112] ^nsaiamm 2 9 a «>kv£ ±.nm$m 

i4Ji2 9 c jg|J¥ Srg* feitrfc jfe^JKJStt 8 0 Ai^±5 0 so 
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0AETF-e*>5, Mxlil 5 0AT*5, *IWK»«tt 
12 9 a 14, J8I»^ 1 0A«±5 OAgJlTtfV^ft, 
J|Mtt"CttR*«tt«:»*i' , *HIK33Hffl4Jl2 9 a £± 
«BK»«i4«2 9 c *«— *fcftoX«J«>"CSM«*tfc« 
f J: 5 fc* 5 > ®/E&Mi/f 2 8 <h WMHSM^* 

[0113] mttGi&mm 2 9 b « 1 aj^±3 a 

WT<£>*V^J?-efcfrK Ru, Re, Pd, Os, I 
r, Pt, Au, Rh, Cu, C r C0V >"f ftfl* 1 ft* fc 

»2fJUJUi-e»ritsn-cv>5o-e, *ms»«f4JB2 9 

a £ ±SBS 3SS$i4» 2 9 c IcKSaHBttttftftEf^fflSr* 

*IBR»«tt*2 9 a <h±gBK&«ttJl2 9 c 

5o 2 9b<DUmK *MS3fifitttt 

I29ai ±SBR3S«f4Jf 2 9c Ltfc, 

[0114] ftiS, »8tt§IS 2 9 bjWfirtE*i\ 9 

1 2 9 ^cfB8SSS«l4Jl 2 9 a £ ±SBS!S« 

tti2 9 c fc^fcott ^7t, US 

[ o 1 1 5 ] m i mTzm&m 28c Rvm 2 smm&m 

2 8a{4, &mmtW\Z£*)&j££tiZt><0-C* ffilxifi 
NiFe^l Co, CoFeNi-g^ CoFe^ 

1 CoN i^ftiTKcfc 9«J*$*L5t>wefc9, 4* 
(wCoFe <fr£4fcttC o |C± 

Ll\, *fc, |liSlttl2 8cWl2l«l 

2 8a I4W— ^T«$}15: U\, 
[0116] l£fc, ^8M4*fH/i2 8 b[4, IffiM^ 

l£±9*J*S*U*t>0-e, Ru, Rh, Ir,Cr,R 
e, Cu(D 5^> l«*fc{4 riXb^)2aW±^^T^ 

[0117]|1 @5£8£ttg 2 8c SIM 2 H*®ttS 

2 8all tnmio-7oAgst«^ 011 

xtf , m 1 B5£«H4Ji 2 8c tf)JBWi4 3 0 Atfc «9 , % 
2B3feattJl2 8 a OJBtff tt4 0 A-CfcS. 
*ra*^«/¥J4 3 A- 1 0 A^££, Witf 8 AT?FM$ 

[0118101 -Cf4, ^{iinaa t) o««^e— ^ > h 

(m s x t ; mmMmm tmm<om) @ 

2 8 c t % 2 @S«tStJi 28a^, #fl«4*R8 
l2 8bSr.^LT«i^fcfe^ — o^)H*KttJi 

[0119]fl H^attS 2 8 c 14^ 1 RSSSKttJB 2 
± 5 , % 1 2 8 ci:Il 2 9 £co 

#) Sli3l8ttl2 8 c a>«ft*rtl^BBiSY 

*[6ltw@^$tl^o Slitffitti2 8c(^Sft^^ 
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xtt m 2 d^attii 2 8a co^b^r^i 7*V i 

5tB£t£/i2 8 c (DMJ ^1 i: @S ^ 

[0 1 2 0] Z<D£ o \Z % Il|tlttl2 8 c tm2 

[0121] ^ i mfew&m 2 8 c^^wi 

«9 (Dm^—^ly h (Msxt) <tS5 2@^B£t£jl2 8 

a (Dmnwm^yxDm^— / >- n (m s x t) stj^l 

[0122] mi -m, m i s^teJi 28c 2 
mTzmvm 2 s a ^mzun^m^^x^i,, £<b^, 

iiLmm^ycoM^—t^ b (m s xo &mt£b-&x 

[0 12 3] £fc, 1 1 S^Ittf 2 8 c&l>*i?2[!5t 
«ttJB 2 8a <OH36«ft^ X ZRMR (W&^mW) 
1 1 »1 2 8 c&tf»2B^»i*/i2 8 a (75 

[0 1 2 4] feoT, y])—m\iM2 6(D&mmt<Ojj 
[0 1 2 5] r^T\ 7v/y^ by— £fit, S£fciJAiSE 

[01 26] «iE7'>y^ h y -It, 7 y — flStSJB 2 6 
Xixi/^ificotJiSo r^y^ h y — ^^<-f 

y - # /j> $ ^ t co t\ s£ m *mm<D mm tfes* m ±-r 

[0 12 7] H5t»ttJl2 8<OHSflS<kJcJ:5R 

3 *FpI feisty -t^4B8iJ-e^:# < **Sire/h£v^i* 
45>*Sr«p%, 7j-BttS2 6rt»«3»tS¥ 
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[0128] **5H^»tt*2 8tt±KLfcl*i'fta>G> 
tt/B Lfc 1 5 v*fit±E LfcV^n^ 

[0129] ^Sttffll 2 7 fit, @««ttJf 28i7 

y -m&m 2 e t<omm^ta^^±ir^mx&>^ , 

Cu, Cr, Au, Ag*ifi»*ttSr*r-r 

^ Lt\ ^at4*f^S 2 7 fl^Jxtf 1 

8-3 0AgS^lgfT«$Wo *H16^ffi-C- 

[0130] Sfc#B«4*tJpHB 2 7 fit, A 1 a O s -^S 
127 «5«»ft-efc5t # fit, Mt&tmJI 2 7 CQJKH 

20 ^5 oA«TC»< ItJFMtt hv*yu«Sfc^SKns 
«t 9 f6«^*>5o * fc#«tt*m« 27^Ah 

O3 -^T a 0 2 ^7tflC u -A 1 2 O3 IS'&^OJ: 9/^ 

[oi3i] Hi»c*sn*««M»ttj*- : f--ett, ^y- 

^tt^ 2 6 14, « 1 ®ttl 2 6a 2 Btti 2 6 b 

^2®^3tT-fc5o 

[0132] 2 5 \zm-r^m<om i ^tt^ 2 e 

30 a 14, N i F e (/^Q^f) IfcSlMiN i F e X 
(Xf4Al t Si, Ti, V, Cr, Mn, Cu, Z 
r, Nb, Mo, Ru, Rh, Hf, Ta, W, Ir, 

*«ttim« 2 7 mcom 2 2 6b^c 

o, CoFe, CoFeNiiWo (n/<yUh) ^-g- 
1 «t£Jf 2 6a <^^/¥l4 100 Atfe «9 , $2gtti 2 

6 b^agJ5l4 2 0 A-Cfe5o C o 4r-grtr3*«tt*t»»- 

fit, CoFe, CoFeCr ^MiR^i Z t ^Sf * t 
40 V% 

[0133] 7D—m&m 2 6C0^2®EttS2 6 b£rC 

Zk\Z±y) , ^|Bt£tmJ| 2 7^7j-ittl2 6(75 
WW (N i <cir) cofe»^KlhL, ««»gi^t*^iS 

[0134] fc*57 y -^tt^ 2 6 SrfflP^-TS* 1 ®tt 
^2 6. a <t^2S£t£Jf 2 6 b t ^**BBtt Biffin ± 5 »C 
fito#0 4:ft-C*Jx*v^»-&^S>5 o OTx.«m8B» 1» 
14^2 6 a <!rS2«tti2 6 b t ^fK\ffi» 5:®^®^^ 
50 if-efeSo mK#ffffifitfito t 5 t L/^< 
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fc*o «o-CHlKi*rfBII[»aioJ:5K, glttttJI 

2 6a tg2ffl4l2 6 bi^W s tto # 9 ^IT 

**t<cv . y y -m&m 2 6 \ztt* < <t t>*« 

t£Jf 2 5 tSfi-5«|C, N i F e *5VSiN i F e X#> 

[oi35] &mt&<vMmx'&, y y —w&m 2 6 <d h 

7 y 9 tl^^c 2 6 c(DT1C»12 5 ^^LtSI 

[0136] fmS&M 25li, Ru, Rh, I r , C 
r, Re, C u(05*>lSfc5^lt2a«±(7)^T^ 

jft£*VC^5, *jH(60*«"t?f±, ^KttJI 2 5 OJKJ? 
ft, 8A"C*>5 0 

[0137] m%\±m 2411, mi 24aM 
fg2 3£S3H4Jf 2 4 bC0 2Jffll3g-efcSo 
tt, fllSJi^ 1 ^BSttJi 2 4a (^JBIW* 8 A "Cfc 9 , m 

2 ssatts 24b (ommn 6 At^^ 0 
[0138] mi -ew:, ss^tts 2 4 testes 25c 

gf^itfc 5I2»I 2 4 b i F e (^—-^ 20 
n-f) Ifc^t^NiFeX (XJiA 1 , S i, Ti, 
V, Cr, Mn, Cu, Zr, Nb, Mo, Ru, R 
h, Hf, Ta.W, I r, P t li*V^ 

[0 13 9] Sfc, »2S»BttJ|2 3C»t««-C* 
5Sl5fi«ttl2 4a*Co^CoFe*if(?)Co ( = 

^h) ^ttf»tt«K'Mirv>5o finite 

ISWCIiCoFe, CoFeCr««:^ 5 

[0140] &«9fetsttff2 4i:^^tt)7 y — m&m 
26 1 mmiz y BfriEssatts 2 4 kmc, < t tim 

t£B2 5lC»i-««JC, N i F efc^^HN i F e X/$> 

[0 14 1] Sfctt, Mi24^ BW^OnmJ: 
U^OnmHTtiS, NiFe ^n>f) ^ 40 

[0142] fcSV^tt, liu IE &8£tt/f 2 4 £ , C o F e 
C r fci^liCo F e^^^*IMT^Ut J; 

[0 14 3] ±EL/cV^ix^^Ji«5g^*5i/^bSifi 

[0144] Hitcssnsaftifcfflss^tt, &mte. 
I2 4©mt*ia*s*2sai«tti2 3 &a&&*t£»tt 
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[0145] Sft»i4*t^b*53S«ttW»Ji-e 
fe57y-Btti2 6^ *BW4«2 5Sr^LT3*«tt 
Ji2 4^ajf$tlTV^5fc*, 7J-Btt«2 6^ & 
S&ttif 2 4 £<£>#«f£Jf 2 5 Sr^LfcJlH ^ 

[0146] C<D i 5 fcl, 24t <nmtteS 2 

[0147] 38HKt£*2 4tt, *ttiafcfcOW 

ym+tttfig^t wet :nt:J:ot, 

3SKttil2 4<^^^^]$:-^^3^^®JC@^-r5C ^ 

[0148] /«e*5, ^*&ttJf 2 S^RuCiotM 
U 7 y - Ktti 2 6 i: 3^ Bttl 2 4 oBft^f^] ^ 1 8 
0° *fc AI7x y^tftgict"^ £ Ru 

oatffS: 8 A- 1 1 AXtt 1 5 A- 2 1 A d t tfi 

[0149] **w-ett ? m2s^smm 2 3 tssai* 

124P B ^^M^#*^< IT, 3S®tt^2 4CO 

»<H*ufc±-e, 7y-att«2 6t3S«i4S2 4K 

<tS^tia^ 7y-BB412 6*:JWiHSftLt» 
HJwlftJt, 4fc*>07!J-iiai2 6WBft*|tli»ll 

[0150] «2SHS^|2 3 i:3ft«ttJi2 4IBOS5 

< U 7 y 26^r SiHKtfiB 2 

SStfofct) <^a^^~7« > hoo^:#$ (M s X t ; tSfP 
tz_*) <Dm%^— * > bco±^£ (Msxt ; maMMffi 

[0151] **3, 3fi«ttl24^¥ffiffiafefct)OB 

«^e— * v h<7)^:# $ (M s x t ; ttBMStHJ? 

cost) Us w i ffiw&m 2 4a (Dmtmmhtz. r> <om^ 
^vf^j (Msxt) tm2fem\m2 4h 

(DW^M^ht^O^m^^— * > h<D±% £ (MsX 
t) Oftn?*>5o ^fc, 7 y— K14J12 6 <^¥ffiBB«fc 
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it D<0fi8^e— * > b<D±£ £ (MsXt;M$S 
*>«^*— * v h<o*#$ (Msxt) <hf?25£f£Ji2 

6 b WMiafcfc 9 ^Bli*-^ ^ h t $ (Ms 
x t) <DfuX*abZ> 0 

[0 1 5 2] AttMKtt, 3^^t4S2 4C0*ffiffi«fefc 
5W»g^-^yh0)^S (Msxt) 7 

$ (m s x t ) <Ditm c? y —$£&m 2 6 <dm s x t / 

^Wi24(DMsX t) 3 Bl±T 2 0 J^T<7>$£B 10 

[0 1 5 3] 3S«f*Jf 24(7), ^«tt«2 5l£» 

-t*Sfflar*fc5»2 3S«i±Ji2 4 b£N i F e (/Wn 
"O JifcSVM4N i F e X (XI4A I , Si, Ti, 
V, Cr, Mn, Cu, Zr, Nb, Mo, Ru, R 
h/Hf, Ta, W, I r, P t d»fe»*h, 3 1 

H 2 6 £ &S£t££ 2 4 noJI IMS*****:*: * S £ig* 

[oi 54] ^/c, 7 y 2 6 <d. mztem 25 20 

Kfet JbWUmfeM 2 6 a SrN i F e v 
n-f) »*51H4N i F e X (XttAl, S i , T i , 
V, Cr, Mn, Cu, Zr, Nb, Mo, Ru, R 
h, Hf, Ta, W, I r, P t j&»P>»i*L 5 1 S^V > 

f4 2«£Lk?)7cs?f) t»*t5C it- J: 5, ^y-^tt 

s 2 6 t ssKiis 2 4 moa Rn*§£«#a>* * $ 

[0155] Hi »c:*$^fc«»l*m*-T--ett. 7!/- 

«tM2 6<?5^KftaoqK^f6l^«»S: % S£2S3£ 

msji 2 3 1 %m&m 2 4 m <n#w&&mR co*£ £ so 

[0 15 6] Sot, ^y — Bffi|2 6<7)^KE{k&t^ 

[0157] £fc, 7y-ittl2 60h7y^««* 
2 6c t-s #N££t£Jf 25^ LT3S«i4Jl 2 4 & 

ttJf 2 6<0«tft*fa&Bfe«ffli2 8^wk*reu-«x 
[0 15 8] fct, Hifc^Six5J:5*»«H*tH* 

*--c*>n«, 7y- mvm2 6<o h7y^ffi«i«2 6 c 

[0159] El 1 OBS«ltfea3*iF-"Ctt. £JUBtA4*ftH 
130/I^7y — SSteJi 2 6 1 mUM 2 6a (75^* 50 
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8£ttg 2 4 , ^ 2SSftKttJB 2 3, y-Ki22, Tttfe 
12 1 <D V 7 h^y^i^tSTwi 9 

[0160] El 2 14. m&W\Z*$\iZ>m2 (Dm&ffi&n 

^WfffiH, EI3f4, **W*c:*5it5»3 0|llK»tt<Dfll 

[0161] El 2 ^«-t***»iii-er4H i <bS4 9 , y 

y — 26^ii m&m 2 6a, jg 2 26b 

StftBtttti 2 6 d03S#fit£4oTV>^ 0 -<^7 
y — «ttJi 2 6 <75«/&£W tt, HKOa^lttUHfc^i* 

[0162] #Sft£Jl 2 5 £«-T5!g 1 26a 
14, EIlt?|ft?UUfcJ:51wN i F efci^HN i F eX 

(XJ4A 1, Si, Ti, V, Cr, Mn, Cu, Z 
r, Nb, Mo, Ru, Rh, Hf, Ta, W, Ir, 

P t^&»tfix« ia*v^tt2«K±^5c*) -c»/*$ 
ix5 0 fc5 VM4tlriE:7 y — 2 6 fcttittE#flM4* 

2 5 tft-T N i F e &£VM4N i F e Xj&»&fc 

[0163] 4fc*«tt«-3|^«2 7^tt5l2Bttl 
2 6 b (4, El 1 -eHW Lfc «fc 5 l-C o «r*^«»ttW» 
m X tb 5 o fc 5 V vf4MI5 ^ y — attn 2 6C 14 WIE*« 

ttw^s 2 7 c o &$A;tzmmtm*b 

iCIiCoFe^CoFeNi, CoFeCriif^fc 

[0 164] wOOHi£^T-(4MfE^l«ttS2 6 a £ 
^2^+41 2 6b £<*>Mt£&4ftfc*MBStt*2 6 d 
t4, 0J*.tf7y— «tt«2 6 0*fiB»Sfc8«)]B«(* 

-^>^h (Msxt) s:pai-t-afc*^R»tfon, 

v h o«/£*>&Mre*Bfl«ttJi 2 6 d 

[0165] mC4>IH»ttJ| 2 6 d (7)*tKJ4fi?iJ^f4N i 
Fe, Ni FeX, Co^t/u«ttTOI^fc^ - 
PJtltIlItti2 6a^Ni 8 s . . % Fe 
i o . t % N b 5 . t % -Cfc9, *BH»t4Jl 2 6.d#N 
i8o.t%Fe 2 o. t % x^fo 9,^2 KttJl 26b 
^^Co» o.t% Fei o.i% "Trfc-So 

[0166] 4«fB 1 M&m 26 a t 4>mflt{£J| 2 6 d 
£^*^ffi, ^ i^f PflSttl 2 6 d 2 8ttl 2 6 
b t <Dm%- ffittSRtfttt* if t D ^> fc 4 

12 6<D#m&m2 5 i«-t-5«K, NiFeNbH 

iC, CoFe^?)i58ttS^SftL, -tOHIJCN i 
F e ^5,4 58Sttffl«^#«E-f-tvtf , fltJlE 7 y -«ttS 
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[0167] /jiasiria^y— «ttji2 6tt3*±9fcs 

jf2 6tt, N i F efc£V^iN i F e X (X tiA 1 , S 
i, Ti, V, Cr, Mn, Cu, Zr, Nb, Mo, 
Ru, Rh, Hf , Ta, W, I r, P tri^SliixS 
l«*VM*2««Jb<E>7c3!t) 

c o f e s hfcf^, W±&&7)&1& 

«i4»2 6SNiFeWiF e X "e*^ it 

[0168] ^fc[H3 tc^-r^sfe^^-e^ss^tts 2 4 

t>*Jffflfit"Cfc5 0 ffiE3fttti£Jl2 4I1N i Fe, Ni 
FeX (XJ3A1, Si, Ti, V, Cr, Mn, C 
u, Zr, Nb, Mo, Ru, Rh, Hf, Ta, W, 

1 r, P ta*&WiftS l«lfclM4 2«Et±<D5c3fc) , 
CoFe, CoFeCr4^"e»j*-e*5, 4^2S 20 

Mttl2 3 ^5I^M^t<nfc^, ¥J1 
*ig<^SS«tt« 2 4 lie o Sr*A/«»WI4W»-e»*S 

[01 69] **53S«ttJi 24^7!) -|8i4Jl 2 6 CO ^ 
[0 17 0] ft*SBl2XtJ ? ia3fc*5V>T, 3ft«i4Ji2 4 

[0171] iWd, 44Snott«MftU9R7-^MKM:. 

g| 1 y — KttJi 2 6 <Dm 1 $tffeJf 2 6a C0j£* 

[0 17 2] H4K, HI ^#S^A<hl3C«S«^^ 

v^^i^*JKc&*i-s*«K^M4^3llS^flg(Da^ 

[0 17 3] H4 0«*[*fcffi*^pCii, TfflSv— /UKI 40 

2 Ofttfiigflv'- ;u Ki 3 1 U\ -tn-Ptl^JIttCfcSE 

fc^tL^)^aagP2 0 aST/^SttSgB3 1 a ^*$HTV^ 

5 0 ^tti8B2 o a i^msB3 i a co, ^mmctco^m 

U 2 0 a 1 <b 31alWb9y^ fi* ft \fi£<0 5 

0 a £^fflg|5 3 1 aOWWJfctt, T/U$ 

[0174] L^L, B4K*Sn5im*lll#m 
@Sai4^2 8M7U-Sttl2 6 co 
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ffiTwCDS^cojSfftiJgpB, BoSB^-eb^ftJitt*S:«m 

< * 9 , » ftW* h7y^ Ba*lK* s 9 ^tv^ 
[0175] «o-C* ^gjglCte, tt)ftii3 
0, *1R m&\m 2 9 , @56B£14Jf 2 8 ft tJ^HBtt*t 
2 7 -c MM«5 B , B *s , — j<MM* L , L Srffiil jfflffi t 

[0 176] fcffU H«»B, B*3&Kt£JB2 4&tf 
W2R3»tt»2 3*-ea^KWo-Clft*-*-Si:, ^y 

12 8^SEX-t-5*lRl»^lRl*t5Ct^JBU</j:5 0 i 
fc, PfflUJSBB, BSr^y-«ttJi2 6*-e*^»±i- 
7 y -Btti 2 6 © h 5 y ^ «*|r1 OKtt*^* 

[0177] ISoT, SI l J: o iw, y v—m 

[01 78] ii fc*S;fcfc«*UfcHi*^ J; 5 J-, # 
JiJ»AC9«ffitSii:^tr«SIE^#tjt&$ix5CP P (C 

urrent Perpendicular to t 
h e P 1 a n e ) Iffc 9 , ^tttefflSf-JI 2 7 , mfeffi 
tti2 8&tf»lS»Btt«2 9*7J 26(7) 

ttJl 2 6(^JKJ?^fRj<D— gB^O^S h7^ ^tM^ffiT w 

(Ohyy^i^Mf U 8t 5 <z>8B# tt: h 7 * * B 

[0179] 7 y — IKttJi 2 6 (O— h 9 y ^ tMTffe 
Twi 5^c#V> h7 s/^B*[Rl^-ffi**-t"5 
i:, 7y-^ttS2 6 0WiB»SB»c:4i:s«ffi«WtCjB 

a-T£ ^ y -atts 2 6 rt tI5^sml?'^/J^ $ < -r 5 c t 

[O18O]05tt, **WO)(S5 0*16»ttO«»» 

[0181] 05W«ft«tB3lffli, Hi co#S«A<^ 
ftto5fc, T*»fe«te, v"— KI2 2, SR 

1 S5*8St£JB 29, gl 2 8c, *att+w 

128b, %2.WfeW&M 2 8 a frhftZy *s>' J t s r4 v 
^7xyt°> KM^HfelKttS 2 8 . ^^tttt^JB 2 

7, %S2m&m 2 6 b&U'^l^tt® 2 6 a ^b457 

y — m^m 2 6 , ^mtss 2 5 , n 2 m&fem 24bs 

t/HSlttl24 a ^ b <C 5 3fi«ttJf 2 4, %2%M 

[0182] ms^i^r, ei i ^i^c^^oit^n 
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[0 18 3] /;f:U El 5 <0««»fflSll^tt , EI 1 <Dj& 
ft»UJ*^i:*ft5, I25»ttl2 3^\ 10A^ 
Jb5 0 A£JLT©JBI«0+HRtt«atJi2 3 a i:, l AfiJl 

3 b&t/±SBS5i«ttJB2 3 c ^fe<c«*Ji«iSSr*-r 
[0184] *IW5»flH4/i 23a bJMRVm#m 2 

tMn^l X-Mn^T\ fc5V>ttPt-Mn- 

[0185] * HS»«tti 23a <DWkW-t ±ME3SKBt 
tig 2 3 cW(W^btfc8^KStt8 0 AJEUZ-C3 

ttS2 3 a }2, RflU'l 0A«±5 OAEHTifV^fc 

*aT?ttR3*m4fc*S-f, 4 I «H4l2 3a 
fc±«FRR3i«f£»2 3 c — Wt t£ iXWtb TSMHBtt 

[01 86] 2 3 b tt 1 AH±3A 

EXT^»V^J¥T*fe«9, Ru, Re, Pd, Os, I 
r, Pt, Au, Rh, Cu, C r <7H ^-fft 75> 1 H£fc 

tt2«JK±-e»j«sixrv>s<o-e. *rassa8st*JB2 3 

a fc±ffl$K3a«ttS2 3 c fcRB*tttt**HSfWB*r£ 
C£i2r, *MSSS«i4«2 3 a t±gBS3S«f*«2 3 c 

123a £±gBS3Smf4Ji2 3 c*KJ£»l,-Cfe. K& 
BSttif sottff ttSMfc Lttv \ 
[0187] #4N£MJI 23b as#«S-fri\ 31 

2s»tti 2 3 tftpKRfam&m 23 a t ±nR%m 

(412 3 c^b45tOT*ott ±V\ Sfc, S2S 
3itfK«=Ji2 3 ^*Jf^R3S«ttJi-e*>oTfc J:i\, 
[0 18 8] #110^113 0, f 2S?^ttf2 
3 , ftfiBttS 2 4 , ^JK&/I 25, 7!) -m&m 2 6 , 

immtnm 2 7 , 3? 2 ssat^ 2 8 a <n — ass-ea* 

h7y^B^Tw^h5y^B*WSS:#l, 3£2 
BSBBttJI 2 8a b , #M£Ep|IIJJ| 28b, I 

1 S^Bfcttg 2 8c, » 1 K&HttttJI 29, Kg 2 

2, Ti^«2 1(75 h9**«;fr|6r+«6tth9 y9»*m 

[0189] Hsirssftaa^aj*^, &mm 3 

0**»b!l52H36attJi2 8 a CO— SB*T?<0 h 7y^H* 
fS] (H*X*Ifll) lCS8ttSWflJ»B5Da, Da^ #J| 

fcb, (2 5 CO ,£Jf*D a 1, D a 1 "C^StlS 

MS 3 0^^e>»2B^»ttJl 2 8a (75— SB h7J/ 

^«*lR»C*5»t«H«»a5*^ ^IJlDOiSD b \z%f 

i" 5«^ffi-e fe o r t i v \ 

[0190] fc*3 % 0 5 h7^ 
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BTwtt, $mmtW§2 7<D by*y?mJjft^t1&X~&: 

'^BTwtO. #l:o. 0 6/imHTi: 

LT, 2 0 0Gb it/in' Et±^E<Mf*»C»JC£;-t" 

[0191] B5fc*$ft5«5Mfcttl*^Tfe* 3S«tt 
. 12 4<0«ft*iftj&sjB2KM»i4S2 3 t 

jM^QBjeattJi 2 8<o»fb*rtifc*x-*-**rti— rti 

10 [0192]Sfc, 7y-H4| 2 6*5, ^lj±l2 5 
Sr^LT5S«ttJi2 4^SfJiStiTV^Sfc«), 7!i-l 
1412 6^, BUBttJI 2 4 £<0#»ffiB 2 5 Zlr IstzM 
IWIS£«*, :^liRKKYftMl:J;oTW 

[0193] ^ <D£ 5 K> 3£a+4Jl 24^ <a#W8M4Jf 2 

ss:^ufcjimj&&»inc iot, 7y- m^M2 6<D 

[0 194] H5te**iXfc«*y»UJ*-T-l?t, 

2s^e^@2 3 t&m&m2 4m<D&8M&mkD*: 
# $ t > sa«ttjf 24i7y — 2 6 nojinje^ 

^#co^:t S^2SPB s -eiBffl5-t-5r. 4: left 9, INB^ftW 

[0195] t¥oT, 7y -^tt® 2 6^¥«EMI/ 

[01961 4fc, 7y-ffitti2 6(75 h7S/^BS8 
26cil: s #W±J| 2 5 Srtf* LT^att® 2 

2^«tti2 3i>mm£ti%Mmxh, yv-m^m 

2 6^>»ft*rftiS:HS»tt«2 8coa^^]^SXi-5 

^fttrSfUKfattT, 4*^7!) — Stti2 6(75^t 

[oi97] ^or, 05 ^$ns<t 5 

-^-C&tlli, ^ y ^^ItS 26(Dh7^^ *imi§lc 2 6c 

40 oqa^ffl^WiHSB-e, 7y-Ii4f2 6^Sft^^ 

[0198] tfc, BI5Jc*$ix*««»m*iF--ett, 
IB 1 2 9 St>*@«attM 28^, $&B£ttJf 2 

4Xt>^2 K5fi«tt«2 3 ±9TJB*wfc5fc«>, UK 
?^attS2 9XVB3fe»tt«2 8lBJw»V^Sl**tt« 
ffSr^S-frftift. SS«tt»2 4»t/l(5 2R»«[ttJi2 

[o 1 9 9 1 in 6ft, ^^<ome<omt^mm(om^ 
50 mm*&u&mtet<Dttfaffim>b&tcM&mmmxtb 
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[0200] B6tssjxta««[iii^tt, m 1 [r^ 

— * ^ KD*#£j6«J14«5JR 1 35^ri2 

•7 y -m&m 3 7 mmvk* mm 3 6^i tsi * 

*k * 1 7 y HKteS 35tl27y — »t£JB 3 7 (PfiS 

[0 2 0 1 ] H6t*3V^T, Hi traCJWF-i-^oJtfen 

[0202] f 17!J -attJl 3 5 M\ mi 3 5 

aMl2lttf3 5 b<D2mmmX*tb%» 4*57 y — 

cfcl\, 

[0 2 0 3] #M£J| 2 5 K*i-««<OJB 1 3 5 

all NiFe (^-7P>f) SftS^ttN iFeX 

(XliAl, Si, Ti, V, Cr, Mn, Cu, Z 
r , Nb, Mo, Ru, Rh, Hf, Ta, W, Ir, 

p t^feauna laiKts* 2aeJi±o5E*) -e*>9, 

#flM4*M/l 3 6^t5i^2Btti3 5 briSC 
o, CoFe, CoFeNiTi^Co (^^/^) 

[0 2 04] **KfcW»»-eB:, IlBiti 35a(Dg 
i?te4 0 A-efct) , SR2lKttJl 3 5 b^Jgifftel oAr- 

[0 2 0 5] ttm&tpmm 36lt R u , Rh, Ir, 
Cr, Re, Cu©5tllJ?5V^2aH±0)^t- 

U 7y-«t*JB3 s^v-tr-r^ ^/^7x yttJB^i" 

5£#t£Jt, R u (DJKffS: 8 A— 1 1 Afc-r&z.k&fr 

[0 2 0 6] *27!l-«ttl3 7lt Co, CoF 
e, CoFeNii^Co (n/VUh) £^ tf3§HKttW 

oA-efcs 0 

[0 2 0 7] f 27!i-|ifti37SrCo 
flM4«1*Jl 2 7 ~*CDfg 27|j -®tf£jf 3 7 CO tfPc<DtfM 

4*$, ^i7y —m&m 3 5 ^*ffiEas 9 <om^- 

(MsXt) t^2 7!J-atti3 7(OWiffia 

S^lK^^yh (Msxt) &J£L^fe*fc'&j* 
o^fiffifflS "9 ofltft^e— ^ (Msxt) ^*[rI*s 
7 y -SfrttJf 3 8 (omfcJjfa 1 45. 
[0 2 0 8] t>, 7y -B£ttJf 3 8 CO h 

ttl2 4Ml2raitti 2 3j*S«JI£;MT1^ 0 
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[0209] 4*3, *%mmmx+\^ m\y ] ) 

M3 5(Dg2ffl4l3 5 b <t^2 7y-mttJi3 7 (7) 9 

[0210] jfij*5*;*S C o F e N i "CSSn, F e CO*! 
/*ifctt 9 «^%£U:1 7Jg : r°/o«T^ N i <0»^JtH: 
0. 5BR*%$1±1 0f%*%UTX\ OlBjftJfcttC 

[02 1 1 1 g27 y-«t4Ji3 7 

10 l2 7iPfl|:CoF e I Mi C o ^b45 c t 3 WJi 
Sr^-TS t # t-Ji, Il7y -KttJf 3 5 <D%2W& 
S3 5 bt*27y-Btti3 7*>5V>4< t b-m 

[0212]fI^CoFeNiT^Stl, F e coffi 
;#itli7J^%«_bl 5i^^%JWTT% N i <£>*aj&JtJi 

5jj^%y±i 5jB5^%JWT-e, j*ooiaj*jfcttco-e 

[0213] $ ibM, **«-CI4, Si 7y-Bttl3 
20 5 0«2fl3M4JB 3 5b h%27))—timm 3 7<7)pfi]Jf £ 
tfrKfflj|Sc£*i-5C o F e N i T^-TS C 4: ##4 t 

[02 14] C^twJ:9, Il7y-attl35(^l2 
«t£JI 35 bil27y — KttJf 3 7 IHJ-C*^-t"5 R K 
KY«BlfPfflfc*3*t5S5*3e-g'iK*«r»< t5:i^ 

?iW7t , y7aiy^I# (H s f ) 2 9 3 (k A 

/m) t4T**#<t5w ijJS-t?**, 

[0215] ifciiaufcjH^ttHrtffcai:, ii7 

30 y — ®t£Jf 3 5 <Z>^ 2 8£ttif 35b^|27y — 

3 7<Dm^.^~ 3X10" 8 fi>b 3X10" 5 CD$6Hf*J 
fClRftSC ifcftBM7 9 0 (A/m) W 

[0216] BH6fc**nfc«ft»ia*T--efc, 12s 

SSKttJi 2 3 £33H8t£JB 2 4 HI ^^WB^ < 
LT, 3S«tt»2 4^«-ft*I«S:H*»ttfl2 8 <E>«ft: 

(RKKYtBSflF/B) 0**S4r«HE*»tt-fr 
40 »W±9fc/h$<-f5;i£t£j:5, Id l :7 y -*&ttJi 3 

5 2 7 y — 3 7 SrJWBK^fc: L tBfttft £ 

ft, ft*s^o7 y -mtt^ 3 8 (omitjjfa zmimmz. 

5, 

[0217] SS 2K3*«tt« 23i Sfi^ttS 2 4 

^^c^<L, gi7y -m&m 3 5t mm\± 

m 2 4Mo*Mtt^«JF-*>*:# SSrWI22K*jB-&«»J: 
50 4CO^ffl:ffi^fcfc9cO^^ ( ^~^> h<£>;*:£ $ (M s x 
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t ) §r^i7ii -m&m 3 5 (D^^mmhti *> <om%,* 

— t^hCDltZZ (MsXt) <fc«9 fc'h$< LTV^ 0 

[0218] &m\m 2 4 (Dmfeffimtbtz 

y<Dm^—*>b<o*:z$ (Msxt) 

$ (m s x t ) (Dttm di7y -m&mcoM s x 

t/?iMl24^}MsXt) 3J^±X 2 O^TcD 

tSHlrLTV^ fc:fe\ £i 7 y -®ttl 3 5(D*ffl 

a CO*ttffi«*>fcOO««t*-^ > h<D*% W>2 
MOM 3 5 b (D¥ffiffiafc^:5^?B«-=e-^ vh<0*# 

[0219] SSettS 24^ im&m 2 5 

t-*«-e*«»2 3S«ttH2 4 b£N i Fe 
>f ) JSfc5l>teN i F e X (XliA 1 , Si, T i , 
V, Cr. Mn, Cu, Zr, Nb, Mo, Ru, R 

h, Hf, Ta, W, I r, P t T^biltftt 3 1 > 

tt2««-bZ>7G3S) tMt^^^ia^ f 17y- 

[0220] Sfc, 117^ — »f£Ji 3 5 <75 , im&M 

2 Si-C^Il«ttl3 5 a £N i F e (✓< 
— ^n>f) Jf fcSVMiN i F e X (XliA 1, Si, T 

i, V, Cr, Mn, Cu, Zr, Nb, Mo, Ru, 
Rh, Hf, Ta, W, Ir, P t ^feSfiftS US 

[0221] Hefcss^fcBifttftia^-e t>, yy — 

iBttl 3 8 O *BKfc»t«{b*lRl^««lSr , *2S3S 
mttS 23t SS^teJf 2 4 B^KJftte^SWto*:* $ 

t , 24^Il7y -«H4JB 3 5 W ^JBM^ 

«ffo***0 2ai»-ePtti-5ii:ir*9 , ffl#>&M 

[0 2 2 2] t£oT, 7y-Stti3 8^1iEftM 

[0 2 2 3] 7 y -Bttl 3 8<D h7 

3 8a±t: % »tti 2 5^^ LTMttI 2 4 Xt>^ 

2R5ft»f4« 2 3*«ajisna«jS-et, 7y-si4i 
^faKfltHtc [Wc, ft»*o7 y -esttJi 3 8 <^«<t 

[0 2 24] t£oT, H6fc*£ft*±5*ffl»tttti* 
^-T-fcntf, 7y-8tti3 8^h7!X^t8{B*3 8a 

o4>*SBtwfisssfB-e, 7 y — ^tts 3 8 

[0 2 2 5] H 6 0««U£fcH T»i2 1, ■> 

-KS22, ^2SSitti2 3, 8^1412 4, mt 
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tti25, 7 y -atis 3 s , mm&Ptm 27, as 

Itti2 8 , Il£Mttl2 9, &mms OtfTfrb 

3 6^f)I17y-at4i3 5, §*ai4®2 4, f 2S 
5£B£ttS 2 3, KJ1 2 2 , TflfiJB 2 1(75 h 9 * 9 
Jjfa^rfen h7y^B^j£TwJ:9*f < iotv^S 

10 o^{|iJT^^a#4:1tm-r^-y-^ Ky—r-f >^«:i6« 
U SbK, 7y- BttJI 3 8K+#**#£<D*K/M 

r (ttttttA 24^7y -m\m 3 8 M^>sHte 
[0 2 2 6 ] Bie^sttsiK^ujss^tt, &mm3 

E blw^j-LTMiS^^ffiir^oTV^o fc*:U 1216 
OjSHEa 1, E a 1 T^jnS <fc (fcflg 3 0 fi> 

BMi 3 6 h9y*«*fifc:tett5W« 

[0 2 2 7 ] ^jb\ 0 6coa«[SlffiS^3ie^:h9 5/^ 

y^BTwiO. #1:0. 0 6 /z mKTlC 

LT , 200Gb i t/i n 2 SA±<D&»i&3t\Zttlfc't- 

[0 2 2 8 ] 07tt, ^%n<^A7OHjtt»tt0!>aifttt 
30 fc£ Q 

[0 2 2 9 ] El 7 tBift^m, 0 6 (D&mmE <D 

Rt>V\c^ T^bWK, 7*121, KS2 2, SB 
1 KSS^tSS 29, II @^t^ 2 8c, Mtttflll 
128b, $2iai4i2 8a^W^v/ytf^i/ 

^7x^t 9 y KaoBxasttJi 2 8 , ^itttmi 2 
7 , 1 2 ^ y — ««« 3 7 N i$m&*mm 3 6, »i7 

<D7V -m#m 3 8 , mttem 25,^2 ssttt^s 2 4 

bMIl 3S«H4JB2 4 a ^^*5»»ttJl2 4, 12 

40 s&$*fejf 23, rsi3 o^T^e>ni«-si*$nfc* 
• [o23oiii7y 3 5 » % » 1 m&m 3 5 

aS^2mttS3 5 b<D 2«*3g-e*)So 
[0 2 3 1] BI7^*5V^T, 06 tl^C^^oJtbtl 

[0 2 3 2 ] fcfct, H7^8«ftltl*?a:, E)6<0^ 

^2S3*mttl2 3^, 10AW 

50 ±5 0 A^T(omm<o^m^m\m2 3 a t, iaj^ 
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_b 3 a co mm<r> n&m & <^ b & a $m &mm 2 

[0 2 3 3] 2 3 a £±g|5R3£at£S 2 

tMn^t X-Mn^t\ fcSVMiPt— Mn — 

[0 2 3 4] *IBR3fflKt!feJf 23a <7>SIJ?:<h ±8BS3SHB 
tt!2 3c <7) J^ff Z&tttz m^miW- tt 8 0 AEJLL-C3 
0 0A£JLT-C&5o 0!I;tlil 5 0Af*5, *IHJR»« io 
teS2 3 a il s JKflWl 0 AJ£A_h5 0 AJL^T<t»V>fc 

¥8rcr4fi«W4fc5*£i\ *BBK»»M4S2 3 a 

[0 2 3 5] *fc, ^Ktt»»S 23bttl AJ^_h 3 A 
J^TC03fV^Jf:-Cfc!9 , Ru, Re. Pd, Os, I 
r, Pt, Au s Rh, Cu, C r <D\ 1 S£ 

H2ffi^±T^^$nrv^<^r\ *ras3*«i4Ji2 3 

a ±SSS3S«ttJi 2 3c KEMBttWfcffi SfEJH 20 
t^-fr. *KE3£B«4JI2 3 a £±gBK3§UKt!feJi2 3 c 

if 2 3 a t±SBR3S«ttJl2 3 c f|:ffi»ltt), S3* 

[0 2 3 6] 23b ^SflFft-ar-r, US 

2S3£^t£/i 2 3 ^(f>nStttt1£W 23at ±fBR3fi« 
ttl2 3 c^6ft5fc^fcott iV\ Sfc % I2S 

[0 2 3 7] H7tr*S*t*:««l«lH*-T'-ett:, *{£B 30 

ttffll (»17J -WfcWI 3 5, I27y 3 

7) as, s^v-fe^-f y«tt«HB-efc5. 

[0 2 3 8 ] H7 0«*Stftffl*T-T?tt, #JlJglFCQ % 
113 0*>& jR2S£aN£J| 2 8a *"e^Htff*|ftO— 
£ "Ctt, Pffflfltt^BU 9 & **VC h 7 y * *I^feT w 

fiB4>^e>T*JB2 1 *"e<£> h 7 y ffifi h7 y 

^B^STw«t9*f <4oTV^ 0 rma^ i&^v 

[0 2 3 9] H7K«Six5SMS»lij#^tt, ftSM3 

O/0^g2@£®ffi|2 8aSWh77^('I^fS] (0 

H7^HF a 1 % F a 1 <£ 5 i- , §SS3 

0 rt> SR 2 @ ^JKtSJf 2 8a *-e<75 *y?&Jjfa\Z& 

(t^wuss^^ ^ii^Fco^ffiF b ic*tf aflwae-e 

[0 2 4 0] fc*5, H7 0««U*ffi*T-<75**h9!/^ 50 
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IT, 20 0Gbit/in l EA±0|E«MSa^»j6-t- 

[0241] i8it ^m<oms<DmmMm<om^ 

[0 24 2] H8lC*Sn5««»tb**«:, #SM±W 

WM2 7 t?!) —m&m 2 6 <DR|c^JR3£ai4*-f * 

9— 4 1 s^mffii 2 8 tmnm^nm 2 1 

[0 2 4 3 ] H8t::*3ivc\ HI 

[0 2 44 ] ¥M3^tt^^7-&M4K 4 2 
ItJlitfNiMnSb (^y^u-ry^fyry^ 

y) , ptMnSb (S^vy^ryf^y) , Pd 

MnSb (/^v'^Avy^yryf^y) , PtMn 
Sn (S^-^^^/^^X) , Co* MnS i, Co* M 
n G e , Co* MnSn, Co* M n A 1 * tz.\± C o 2 
Mm (A 1 « S i 1 0 0 - x ) 1 (/:f:U x = 0 - 
100) coi>Tn75^^JR3Smi4^^^9— -&dfe^*5> 

[0245] ^nfe^wfeMsarate*^ * 9— fr^tt. 

9, ^!/-?as^2oot;Kit*fcots 
a (2 st:) -cgsssteSr^u itssi^^s 0 ^ o ■ c m 

[0 24 6 ] CPPM<^^^fcti^ J ?-tCi3V>-C, mS\C 

7jk£i%Z£ 5<c^Nk«3S»lt^>f ^9— &i&«4 1M 
[0 2 4 7 ] *fc, MI3IItt^^7-^l4 1 

S^isot, ^S^ati^-r^9-^#ii4 1 (w#: 

[0 24 8 ] 01^^13 8 ^SJxfc^K^SIttlSl^-fi, 
^ilfllA, C. D, E, F, Gco^ffiSK^fpit^ir^^ 

[0 2 4 9 ] LfrV, *38Mtt@««tt«, ^NBttWS 

ir^^«8lt^Sgft$^5, V^^^^C IP (C u r r e n 
tin the Plane) m<DX t: 0 y/Vb^S^ 

[0 2 5 0 ] g|9il &969l<D&9<Dmi&<D]&1&t L 
C I Pffl0^tf^<A^^l!««fca#^S:|E^* 
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[0251] m9\z7jk$^i^m^^m^t,.mi(Dm 
— ah&msj! 5 o , s oa^/ssnTi^s^^Bi^K 

3, VSJI5 0, 5 0 Ta, Cr, C u, Rh, 

1 r, Ru, Au/^^TO<hUffiV^TMt5, 4 

[0 2 5 2] E19^Km^ai^t,^t: 0 v>'<yuyM^ 

-e*> o , ®mm&m 2 8 ©awt^ni **, seek 
[0253] fc«u **«SMw>»t (ta*) ke» 

*4-T5^f4^2HS«tt« 2 8 a(D8ft*|Pli7y- 

[0 2 5 4] 4*5. ttftttii|*?<Df^tt#: k<OMfam 
[0 2 5 5] 0 9^^SKfcffi^ttJ^-et> % 7y- 

t , 3S«t£ji 2 4 £ -7 y -est£jf 2 6 n<z>ji r B i^^^# 

[0 2 5 6] tfcoT, :7y-g£t£/f2 6^*IE«t/ 

[0 2 5 7] £/c. 7 9-8ffl|2 6^h7y^B«« 

2 6c OTi #BH4/f 25^ LT3Sl8ttJB 245: 

-So 

[0 2 5 8] ffio-C, HUw*SnSJ:5*»«l*Hi* 

^-efctui, ^y— m&ji2 6<Dbyy?mm*&2 6 c 
[0259] ua>u ci ps^a^uiiR^-caftig 
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f ^3 OA-4 OAffcS d i^jfiu^ 7!)-8 

tt»2 6.<0JBW:Srr<o(l6H^rsi:. »2R3S«tt»2 
3 <k3£®ttJf 2 4W<D»!fc&&«#«:*# < LT, 3£8£ 
ttJf 2 4<a«4fc;frfi*B3£«t^2 8 0«it*f$]t^ 
i-«*lftta!l<BftU 7 y-»«Ji2 6 £¥6£E>ft:L 

Kflfcujwia ttfc±-c\ ^ y -esteJi 2 6 ^mk^ftta 

10 [0 2 6 0 ] *fc* fg2S3£8£t&f 2 3, 3SB14^2 

4. ^fltti 2 5 tt tat^ins : 1 1: i 9 

[0 2 6 1] Sot, *36MttC P PS^S^ffii^ 

fcigja i" -5 J: 9 \z jfcm -+ % h <o x h Z>* 

[0262] Ell Oil, El l4l^LI25, 8 S 

w-mmxh^o 

[0263] b**5*wh:, BtiMwan^ K^«aw*« 

[0 2 64 ] El 1 4l N LE3 5 , 8, 9i:/TSnfc«ftft 

as^-ei* , siflttts 2 4 o«ft*ip]j&s# 2Rtt«te/i 

2 3t^J5*fe-&»iMc:J:o-C, !S8tti2 8(D8ft 

79-11412 6 
^NKttJB 2 5^ Lfc-33MKttJi 2 4 <b OJf 

[0 2 6 5 ] Ltf>U ^ y — BSttil 2 6 Ofi&fc^fate, 

1 *fcfi^*0 2 »ttt<o BltB2<D^u 
tt, 12° W±^T^5 0 0 1H2£D|O^12 O »J: 
■e*5i, Wfe»*u (%) SrlO%K±l-t5it^ 

[0 2 6 6 ] ft*J, W±Sft*n (%) M\ t, = { (|gft 

40 looilT^iJWo 4*5, BH^ffi*^**:® 

[0267] 4*3, ^ y —m&m 26U81 m&m 2 6 

a tg2Sttl26 b^b46 2»«ifi-efcS^, *1 
2 6 a tl2Sttl 2 6 bomtH:*K:lBIC*lFl 

[0 2 6 8 ] 4fcBl6, 7-eil, 7y- «i4Ji38tt. 

50 mi7V-mv£m3 5^i27y-®tti3 7 tcomm 
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tti3 5sr/i2 7y-atti3 7<Dmikmw>&. mi 

So 

[0 2 6 9] 01 1 tt01 #1^L09 fctt**-5»H8^ 
[0 2 7 0] (Hi 1 K^r?K*1*ffi*iF-tt, < t h 

m\zmm&Prm 27^ x^xmtsxmm 2 8 ^istt h 
ft, miaHS«ttJi2 8o±^wiR»«ttJi2 

SSntl^o ««|5 0ttWIBJSlS»«ttJi2 9± 

#«tt* 25^ Lxim&m 2 4 2 Btitm&m 

2 3^1$tlTl^, 

[0271] 011 \z^i~m%L&mm*xte , ttjism® 20 

7RZf7V — «i±Jf6 OSrJKffii:^^*^ (0^X;£ 

rti) trgtens ^«>«8iE^gfEn*T6ittia9-eift0^Lfcc 1 
pM<Dm%L&m£*tfflzxbz>&* mi 1 -ettittrK« 
SKisBJEflstts 2 8 27-7^ -ssttJf 

[0 2 7 2] H 1 4^ 10 8 tRW LfcC P PS^aa 
t ITC I Pl^^T-^^St^ <hj£#$ft 

28 1 ^mmtnm 27^uh7^^ mjjfa m 

1 R3S^i4« 2 5 0 SrSJi Lfc«5fCfc5 

±iEbfc*^^xxv»eiwricp-pai:ia«)B8 

ffifcifcs (t4fotcpps-et 5 rm^^xj 1*0 40 

spffi^-YXtcfiESL, CPPitf 5 r&SjjUffj fc 

12, 01 1 xte7v— m&m 6 ocd h?y^«*r&i (0 

^x^ft) 01 i<omi&X 

CPPlff 5 rspffi<7?ui^>f xj 

locppi-cts mmmi *»< -e # « - 4: k 

[0 2 7 3] SfcHll ^^-ra^ffi^T-T-^, 01 50 
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fcif*LH9 {ZTjk-tmmkft^^tt^x 7 ])—m&m6 
o(7)±T{:M^^^^Ki2o, 3 KDmm, -r 

if 2 8 <hv— Kii2 2P B H:M^^«fffil2 7 
OMWH2lcJt'<-C*<»J«Sn5C4:*«, flTfEBftK 
ttJf 2 8 <k Kg 2 2 M IcM^tl^^attWl 2 

fcrtiUaJfioJ: 5KH5e«ttJi2 8TI-»ftlWi6 6 *W> 

rttcm&iz kjb 2 2 ±to#wKt**mji 2 7 t^m 

[0 2 74 ] t Z*>Xm 1 1 

[0275] ^^-eii 1 fc*1-«^m*T--ett, 0 

i fev * L0 9 xmm Ltc#m&m 2 5 , m%&m 24%. 

1-4^»^7 y 6 0 (^TIC^Biti 2 5 L 

[0276] 01 1 tc*-r«««m*-?-ett, atrial y 
»2ssa«tt«2 3, ss^tss 2 4 s i5*»ttJB 2 

[0277] ^/c0 1 1 \z7F-tmn.&ttim z f-xtemu7 

v v-fe -f y * 7x y if«/r (omseSrffiBK: 
4:^-e*5^ 01 l-Ctta»^«ttJi6 

I, 6 3, 6 5S:#lHK:^*a7- ® (^ffiSM 
g) 6 2, 6 4Srj»^-e«JlLfc*5fii:*oT^5 0 ^ 
^WiStiia l*v^LH9WV^1 a ixw«*t*UJ* : T--efeS 

[0 2 78 ] t5lE^^a7-l62, 6 4^Rl: 

II, Fe-O, Ni-O, Co-O, Co-Fe-O, 
Co-Fe-Ni-O, A l -O, Al-Q-O C: 
XQ&By Si, N, TUV N Cr,Mn,Fe, C 
o, N i 1 , R-O C:tR 
fiC u, Ti, V, Cr, Zr, Nb. Mo, Hf, T 

a, W*>6W*3;ftSl«BLk) OlMb*, A I -N, 
Al-Q-N (mT?QttB, Si, O, Ti, V, C 
r, Mn, Fe, Co, N i ;0>biSJR$ ft 5 1 SE* 
±) , R-N Crt'RItTi, V, Cr, Zr, N 

b, Mo, Hf , Ta, W^blRStlS llfili) <^ 
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[0 2 7 9] ^IxtfftJfSS£tt@ 6 1. 6 3, 6 5 ftC o 

1, 6 3, 6 5^*B5Sr8E#o*te-e»ft*-fr5-i: 
6 2, 6 4**'<**ffifc^/SJ«LT t>± v\ 

[0 2 8 0] :lX^^a7-l62, 6 4<DjgJ?ft 
#«ttJ!6 1, 6 2, 6 5fl^-<^r^7- 
16 2, 6 4 ^UcRKKY^Sttg^ mJfE* 
^7-1 6 2, 6 4(C^^$ttfce'V^— A'fcif £ 

^Lfcl»W*»«ttiB-S\ mJie^-^^-iie 2, 

[0 2 8 1 ] »ttl6 1, 6 3, 6 5<D? ^JtflCtS; 
Jtbnfc»ttJB6 3li, -fc<Z>±T<E>«ffli6 1, 6 51: 
fc^TJOTa s »<*oTl*5 0 ftlfSatt^6 3£9fcT 
ffll<7>BM4JB 6 l ft, S&BSteJi 2 4 t OBB-ejS^S R K 

3 it, MW^Wv^ii, RKKY^Iffil^ffi 

**5ffifE«t£« 6 3 J: <9 t±«^«tt» 6 5 fffiotfc 

[0 2 8 2] >i*5*«ttJl 6 1 , 6 3, 6 5 C^^^ra 
7-16 2, 6 4«rRtt5fi]j£H:, MfctfT y fcTv 
S^oeSM^^g + ZVtmz Jt-<"C#tf 

aaie-ft* (ar/r) coft-h^ t ttw, s^m* 

[0 2 8 3] 1 1 (7)7 y — ffittJi 6 0 ©±Mt* 

814125, §jS5£tt/i 2 4 Sr/m 2 &3£B£t£Jf 2 3 SrK 

■WW*. 

[0 2 8 4] BStftV^fflS C*?^**** 

bTtt'>^Ki2 0, T1S121, V/-K12 2, £ 
2 £5£g&t£ji 2 3 , »l»«tt«2 4 aXtf#2S&«te 
I24b^b &33£8£ttJf 2 4 , #m&m 25,111 
1412 6 aS^2Btti2 6 b^?>457 y 
2 6 , ^HKtttt&JI 27, 52 mfem&m 2 8a. 

tt^Kii 28 b, n mi&m&m 2 8cH 4* 

t-I^7x y hfvK^@^ffiH4Ji2 8, ^B0S3S18 
ttJ!2 9a, ^Sf4§il 2 9 bt^y#ttl:iot 
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[0 2 8 5 ] *'<y#Wih Itli, CT^Ii^^ Foy 

RF2g^5/?, RF3^/<^^, -Y* 

tet£, MB E (^-U^r^.^ tT— A-:n tf^^v— ) 

ICB (>f ^V-^** If-A) j&fcj?*>/jt 

my* ±* &&m^mxh z 0 

[0 2 8 6 ] El i 2trio^T, Ell kmcfm-fc-ortb 

[0 2 8 7 ] 4*3, fMSttfiM&JI 29alt fcfcjfc 1 
R3&&f&f 2 9 9 , 2 K3S8M4JB 2 

[0 2 8 8 ] ^frlftKft, +KBiftB&&m 2 9 a Sr, P 
tMn^, £fcft, X-Mn (fcfcLXft, P d, I 
r, Rh, Ru, Os, Ni, FelDt^f^lStfc 
tt2 8«±<D5£SR-efc3) fcSVMiP t— Mn 

—X' (fcfcLX' ft. P d, I r, Rh, Ru, A 
u, Ag, Os, Cr, Ni, Ar, Ne, Xe, Kr 

[0 2 8 9 ] ^SttftM 2 9 b li^MSi:J:ot^ 

mmtmm 29b «r*o*r»fe«v^-c»riti-«o tw* 

It, Ru, Re, Pd, Os, Ir, Pt, Au, R 
h, Cu, Cr^V^fn^iaifc»2S£Jl±^e)45 

[0 2 9 0 ] R u4^fM*^S:ffl^t^^^)J 

30 «4^«i4»»Jl2 9 bSr»Srt^T?# 5 0 Lfc^o 
T#8M4« Wi 2 9b (7?J«ff S:»< LT fe IS^SSte/f 2 

[0 2 9 1 ] **W-C-tt*«ttffi:«Jl 2 9 b Sr 3 A«± 
7?l0AaTt*fi!tt5:i:*ffiU\ J: { 9»SL< 
ft, 3 AK it 8 AHTtMt5 1 1 -efcSo 
«<7)»l*f^»ttftil2 9 bf-^oTt^r^SSS 
8tt^2 9 a^*jS[»WcJ;oTiMk*ix5<OSri»«]»c 

40 [0 2 9 2 ] w<Oi5*C5»V^ffll*T-*attfft«JB2 9 b 

e^i/cc^aotg] i 3igw^f y 

3IIt^l<SJ^ 0 

[0 2 9 3 ] El l 2t^i"J: 5Kg«±KT§Bv'— ^ K 
120 INKttflWI 2 9b SrSS Lfc 

Il^ll*7^-/u5:llt 0 h^y^tSTw (El 

ajaff-esRiasL, «2S3*«ttS2 3 t3S«ttJB2 4 
50 k<om\z&&&&mx>i:&±zitx* am4i2 4o® 
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so 0 R*t*f6i^ift*te>nSo ft*3* «i*tf*i^a 

g?r2 7 0t^L, S#(7)t#J5:8 0 0k (A/ra) 

y ]) — aw** 2 6 oft? «t 9 i \> 

[0 2 9 4 ] # 2 R3MM4J1 2 3 tt* P tMn^i £ 
fell, X— Mn (fc/£LXtt, Pd, I r, Rh, R 
u, Os, Ni, F e<DVv-f*jh,;&*i«Sfctt 2S0i±^ 
7t*-?fc5) fc^VM^P t— Mn — X' (fcfc 

IX' W\ Pd, Ir, Rh, Ru, Au, Ag, O 
s, Cr, Ni, Ar, Ne, Xe, Kr^l^i*iX^l 

it (fee) -CfcijJS, JMaitiotCuAu IS<7? 

mmm<Dm'biEJjffim act) fc«»««i-5o ^2 

RS*»ttJi<7?ffltW:W:8 0 A- 3 0 0 A, MxtflSOA 

I5P t Mn^^^LKfliJiSX — Mn^^T^^^^^^J- 
fc^T, P t fo5VM*X#3 7 — 6 3 a t%(DgSElTfe 
Swi^ffi U\ 4 ft.. WIBP tMn-g-AXlWWBX 

[0 2 9 6] Sfc, P t — M n -X' <7}5CT^£;h,5-£ 
^^*3V^T, X* +Pt^3 7-6 3 a t%^fflr*fc 

u\ Stria p t -Mn- x' <d^,x- 

^SnS^^t-fcV^T. X' +Pt^4 7- 5 7 at% 

Mn-x' <^T^£ft*^4kfc:m^t. X' ^0. 2 

-1 0 a t %C0t5fflT-fe^C fc^»*LV^ 0 fctfU 
X* #P d, Ir, Rh, Ru, Os, Ni, FeCOV^ 
i a ^^lfl^fc^2M^±^5E*Tfo^^iCli, X' 
ttO. 2-4 0 a t %OffiH"Cfc5-£ri 5 #*l^\, 

[0297] cne?^^5r{efflL, :mh^ii 

584^*R3SflWflyBSr#Sr iis-t»#5, PtM 

n^4k-efctltf, 4 8kA/m^±, Mitf6 4kA/ 

K»8tti2 3 Sr#*r. 

[0298] ft*3, B3e«tt»2 8±jcawsnfc [ t i iiB 

2 9 a ft, JKff # 1 0 A- 5 0 A , J: 9 »S 
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MRftBM** 2 9a (OWtr B 
5tB£ttJf 2 8toWb*lP]ttH*X*lR»wB3fe**t3av\ 

[0 2 9 9 ] Sfc±ELfc»l CQffiif^T^-vMC^o 

SSftif;^ ^MRSfilBffii 2 9a tot 
9 a co^ffifi< <0*/S5cSlttt:, *BBR3MBteJB 2 9 a * 

*ftlR3iH8t£JB 2 9a rtffl«cia:1fcUfc*AJIl7E**if 
io »i % *MK3SKf4« 2 9 a wTffitti 9 t> *MS»«tt 

offlfiRJttt, *WK3SB£tt«2 9 a £>*ffia*&TffiU:iPi 

[0 3 0 0 ] 4fc3£fl£f£Ji 2 4 £$t/&1-3 ® 1 SSlKttJB 
2 4 aXtf*2»fffl«yi2 4bM, 

126 «r«/5£"t-5»H»ttJB2 6 a t|2gtt|2 6 b 

IB t>JBjS# f»t£tfc Srfi b^i"V \ 

[0301] ±taLfcffl)5tS:Si8{i, s iMS»tff5Sii 

20 XfoZo 

[0 3 0 2 ] #cfc, EI 1 3 KStl8"CI4, 
!2 9bS:>fty^ y^^t»J5o #HM£fifcBJl2 9b 

i*. i A - 3 a (Dgf-ca $ n ^ ^fc ^ li^t ^ $ 
[0303] mi 31^-r-f y v^xs-eii, (s 

W:, #?ffi4*S»Ji 2 9b^3 A— 1 0 Agg(7)^l:i 
[0 3 04 ] ffix^-^ty ^ y y^tn tr— 

30 AfE (inigffiffi) ^1 0 0 0 V^flSflM ;d-^t:*-jU£ 
fflV^t^^ y^^tfcStSi^tl^c 08*. If. 1 

»«-Ctt, 20 0V(?3filf-AlE^r/U^ (Ar) 

[0 3 0 5 ] r.*uc#U ^ttttftflM 29b KWili 
"CSMtlSixSO-e. 3 0 A — 5 0 AaflMPff^MW-CJK 

l^t T a l»iSMW:±o T#fli5^§ < 4 5 , Tag 
40 <Dmm*fo 5 0 A«i:l;L* -<*Bfr±&Zo 

[0 3 0 6 ] rWi^^ffVW^TaJRi^tV^ y 

[0 3 0 7 ] SfoT, T a BIOTfc^fiR* nTV^4+l« 
2 9 a fc«< RU bft, *HIS3S«tt» 2 9a 

-X^BUlLfc'f PflS5fi«ttJB2 9 a o^ffi^brt^^A 
50 «9 iZ./ufc !9 , *MR3aBH4Ji 2 9a co^® ^5>^)g H H p 
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mt>mti. (Mixin ggbX) "T5o 

4W****flSU-^fv\ jft5 OAfiAi^ffltBfSr^i- 

a CJtSSA L J ?t< , T a K<B*fcffloT B*3re#fc 
£ Ltfc, BWLfc4>|H]E»flH4Ji2 9 a*BlC|4, T 

a^ftAtSo Ta*jBALttWRilitti2 9 a 
*4, R3ft«ttW4^^fc:i-5 0 

[0 3 0 81 — *J8Wttt, (Soi^yU^— tDjify 

5 y^^:J:oT#WSl2 9 bSrHiJS^. 
So iSx^yu^-^^-y§ y >^f4^ y y^u- 

HB^4« 0 4#f::, *BttftM29bW*^;5^ 

seo-c, ^rasssattii2 9 a i4>r y y^iao 

[0 3 09] fcffL, ^ttttABM 2 9 b 
1"S£, *PJS3i8W4Ji2 9 a 0*ffij&s>f 3*-^* y 

#«t£«BJB 2 9 b & 1 A- 3 A©IWT?at*^ffS 

[03 io] #cfrig i 4 ii Srifci-o ei i 4 ia-eii, 

^msssatt* 2 9a, j&\,^mm&mm 29b^ 

±Jw. ±£BK3&af4JI 2 9c SrXffl+Triai u $ e> 

L,ftxs<y*^mmt£ : &tizmx% Z> 0 TifcJf 2 l 
M3 0*t?<o*JI^^JilBtA«r«rt-f-5o 

[0311] ±gBK&®t£il 29c {C^ffl $ *xS*tfff 

f4, c fPflS3a«f4ii2 9 a lcttfflStt«SSS?Ktt«*W^ 
X-Mn^t, *>£V>f4P t— Mn— X' 

[0312] Bu ^nRwmtm 2 9 a % Sff 

UTV^S*«tt««Ji 2 9b, &tf±^K3£B£t£/f 2 9 
c ^-ffi?iotIlg^H4l2 9£:tff/£ Ul^, 

#NBl$ftSJ| 2 9 b^^i:^§n5&&l;ii, *m 

E3£8£ttJf 2 9 a ^±a$S?S^ttS 2 9 c^-ffir/cCo 

i 2 9 £«/&i-s 0 

[03i3] *mR%m&m 29a ojgij¥<t jissE&a 
tts 2 9c (omm^^tzm^m't s 0 aw±t 5 

ooAeiT-efcSo «*fii 5oA-e*>«. ±5£tfcj; 

5 * ih)k&m£/i 2 9 a 14. ^i?^ 1 0 aea±-c 5 
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2 9 a t ±»R»«ttJI 2 9 c fto 

Tfi]«)TR5*»ttSr*"t-J: BSStti 2 8 t 

[0314] 2 9 b*sa#LTV^« 

*&-et>, a#ur^*#«ttftBi*2 9 b<D«*tti 

AKlt3AHT^I<, Sfc, Ru, Re, Pd, O 
s, I r, Pt, Au, Rh, Cu, C r flH^FJX^l 

I29ai: ±»BR3S«f4Ji 2 9c KRBlBttWfctBEf^ 
10 ffi C $ it , (plHKattBttJI 2 9a, INtttt^SA 2 
9 b , JiSBESSSSttJf 2 9c ttWKSaWttJB 2 9 £ 
LT^tg-T S ^ i: # PTtfite ifc, ^W£{£8/I2 

9 bOffl**, *MR9*«H4*2 9 a t±«R»«tt» 
2 9c ^iCffi^LTt, R5*»tttt*-ftU*V\ 
[0 3 1 5 ] ik^m 2 VfflLWr* 7 ~—^%M-t 0 Z<Dt 

20 J;5t>/h$<, L^b»«aa*«r, JS2R»aitt»2 
3^py*y^iWJ:9fcft<t5, :jil:iot* 
2S»«i4J12 3 i:?i«l2 4P^SM*ttS^ 
*rSlS: h7 y^«*lP]fc|Rl*tfc** % * l ESSUSfSJB 2 
9 irH>t^ttJl2 8lB^*»**t4«*«:E««Cff^?> 

•7 y — »tt 126 (DSHt^ iPjtxx-r5*^*-H3estt 

So 

[0316] te&m2<Dmm*7~~/is<D?&%! i m&m\± 

30 Mx.Ht 2 5 Ot-efc?, mft<D*2 $148 — 3 0 (kA 
/m) , 09*.fi 2 4 (kA/m) K2WEP*D« 
$ f4, m 2 BKOtttJI 2 8a Xtf'flS 1 O^BItt 
i2 8c<0{SH8^4 9^<, $2i£lttf2.8a^ 
$ 1 itllti 2 8 c(Dm<D*K°>7z2 yyrmftil*)'^ 

[03 17] C G07t tf)±iScog£ 2 <nmWi*P 7^—MZ X 
oT, *1R»SW4«2 9tti««IfcaaiHt*IBL, Ml 
S5*«f±Ji 2 9 £ B5£fl«4Ji 2 8i^|IB*c:ia«j)i*#* 

40 [0318] *IB»<D»«oJ: 9f^, #S^AS:2SPg 

Ic#tf-C/&J0IU 2EE]coam c f 3 r^-/u4:J£-rK^*ffi 
*rffll^«tl(SlR3*«ttJi 2 9SV»2S3i«ttJl2 3 

[0319] tfcfria i s |w^i-xs-ei4#JiBiA^«ai 

S3 0^±Il:u^ hSSr^L, ^cou^hSSr 
B3t^tSwtli<fcot, 015H/Tt««(7)i/^ 
HJ1R 3 0±fra-r o HSRf40iJ^fi y 

50 fot), y^«TfffiTwf^LV^h9y ^B^|p]^)B 
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[0 3 2 0] #C(d, hJiRfcJRfoJX-CV^/jCV^Ji 

a:*si*»e>o^*>s y ^ickoT, si 6id^£*t 

2 6a 0-g[5iT'»J6o 
[0 3 2 1 ] H 1 6I8«)-f J 
HtAtOftflM 3 0H7 5-8tti2 6<50f£ l®ttJl2 

6 a <£>&** F7!/^(|-*i£Tw^ h7 
^i*£r*U JBl«ttJl2 6 a^ife^b3il«tt*2 

4 . ft 2R3£fl&teJf 23, ^K12 2, TffiJl 2 1 co 
h9y ^M*lRl^j£tt ^Bi-STwJ; 9*#< ft 

[0 3 2 2] £fd, #SJKAC0, {SSJ13 0 ^-b^y- 
W&M 2 6^il«tti2 6 a <?5— SS*-C<0 h7 s/^ffi 
*|r] (lU^X ld*3JtSM{R|4»a5Aa, A a 35S, ^ 

/figlA<7>3tS A b \z# LTSHftiI$6E i^oti^o 
fcfcU {Hi 6 0j&RAa K Aa 1 "C^S ft* ± 3 
Id, ftfll3 0^^)7iJ^ttl2 6(Dfl H412 6 

IIAOSB A b CSt^Iiat fco T t ±V* 0 

[0 3 2 3] -f^S lly/lSM7t> »Si 3 0 ^ 

b^y — S^tt^2 6<D|glS£f£;f 2 6 a Oit^W h 

7 y^ffi*[6]P5{PBSBJwA 1 • Os^SiO* tf>bft5lfi 
S^jf 3 2, 3 2 te&t&mm 3 2, 3 2^S 

ft«tS. KM3 2, 3 2 Sr»*Lfcft, t^^M 

[0 3 24] £ bid, 017 Ifi-e, *&»B 32, 32 
XV^Ji)KAcr)«»S3 0±Jd % ±SB«ffiSS:*ffi-t-5 
_LSB*>— ^KJB3 1 iMtiSLi-Zo -5LT\ 

[0 3 2 5] « 2R3S«i4JB 23^: 3fi«f4 

*2 4M<02as*^8lffSr*#< tt, 3S«t4Ji2 40 
fRl £ @ ^Kffil 28(D &<f ft £ 3^ ■f"S^lRl(d 

*b*i*j*:HJ£flH4*2 8o»-fk*rRiidiiSEi"S*ip!^flt 

»JMd±oT*»§*3ii:as-e#5± 5»dWffli-5iK^ 
[0 3 2 6] g2£Mttl2 3^»l2 4^ 

*jb-&»»s: *e <u 7j 2% t mmvtm 2 
<-t-*fc*id, Hi2ia-e, gsKttJi 2 4 o^fitBa 

fcfc9 co^M^— * > h^>^:# £ (Msxt) ^7U- 

(M s x t ) J: 5 fc/h* < ft 3 «t 5 td, 24^ 
7 y — «f4Ji 2 6 ^StSo 
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[0 3 2 7 ] Aflctttdtt, 5S«ttJi 2 4 C7)*|iffiifc/h 

oosms*— * > b<o±t $ (Msxt) td*f*r^^y 

-58t4Jl 2 6 coigfiHBfflfc 5 <D«*[*- (OX £ 
$ (M s X t ) (Difc^ ("7 y — «ttS<7>M s X t 
ttl24(DMsXt) 5:, 3EJLLT2 OWT^i&Htd L 

[0 3 2 8 ] Sfc, 3&Bt£Jf 2 4 CO, ^Kttff 2 5 td*g 
-rS{aO"Cfc5fS2 3fi«ttJi 2 4 b£N i F e en 
) Jffc6 i F e X (XliAl, Si, T i , 

10 V, Cr, Mn, Cu, Zr, Nb,Mo,Ru, R 

h.Hf, Ta,W, Ir, P t ^bilfcf 1 > 

126 t!S«&l*JB2 4M^)liWjfe*flW^*:#SS:ai* 

[0 3 2 9 ] £fc, -7 y -iKttJf 2 6 (7), 2 5 

ld^-r5{MT*fe^ft lBtt!2 6 a £N i F e e 
o-Y ) Jf i F e X (XttAl, Si, T i , 

V, Cr, Mn, Cu, Zr, Nb, Mo, Ru, R 
h, Hf, Ta,W, Ir,Pt ^bMJilX* 1 «Sfc^ 

20 2 SEJLh cOtgSI) Tr^-r^d^idJ: 9 , 7y-Stt 

126 ^«i2 4Wiwjiw3ig'&»iP-^**ss:ar« 

[0 3 3 0 ] ±&LfcMS*ftfc:±fttf* *2R3ft«t4 
if 2 3 ^SK12 4 M<0 3 <^ 5* 

a^Ji 24 t7y -m\±m 2 6 M^«MJS-&«i?-^t 

S(75 2aP»-CWIfil5i~'5d.i:ldft«9, 7l)—m&m2 6(D 
[0 3 3 1 } «ot, 7 y — lKtt» 2 6 O^WK-ftRt/ 

so e^ft^SiJ^^ig^J^^o^B^dtrft 5 d t^-e#5^ 
r% K^ffiSl^SbftSfth^y^-fKSrilJli-Sd: 

[0 3 3 2 ] S fc, 7 y — ^tt^ 2 6 h 7 7 ^ JSffi^E 
2 6c OTilid, ^mi4S 2 5 ^tt^Bttl 24S 
T/ft2R5S«ttJi2 3^S(Ji*4x5l»ifi-Ct, 7 5-B 

tt^2 6<nmittft&sfe&&M2 8<Dmikfifa\z&x 

Wb^ft^an^idctoT^Sj^iir^d fc*s^riB»dft 
5 Q Sot > 7 y — BSttJf 2 6 O F 7 7 ^ *Iffi$c 2 6c 

40 (0**9X4: WifiSB^ 7 V -m^M 2 6 w«{t*rRi^« 

ft5tt»-ft9 K< V\ 
[0 3 3 3 ] 2 5 , 2 4 , JkXf 

%2 5&SNt\$Em2 3 irVNofc, 7 y -mtt* 2 6 \zWE'< 
Jd^U Ell 5 X VBI1 6 1ST, #JiHlAC0fSJf|iJS|5 

b, B*:m*«rt"eAv^-e, «aj»*«¥teft*« 

Sfc, h7 y^«W-j£TwC9»flC*SA<ft*^-e, 

[0 3 3 4 ] H4ftV^LBl9»r*Sixfcfll«tftlil* : f : 
50 JiJ6Ufc«5fi*ftfc|RI|ll©tBB***rffl^T»rit-t- 
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i:*2S88ttJI2 3, 3£«t£Jl2 4, *«ttl2 5R 

mt±m 23^ <b^ta^ y ttJi 6 0iw #ji $ria i 

PcM2 7&U<B£flH£Jl2 8 fc/jWU ^^IdftlfSS^ 
B«4Jg2 8±bHiS9iaitt«2 9Mtil5 0£r/£ 

[0 3 3 5i *fc**w-cj*. mn&mm* <D$m&tt 

[0 3 3 6] **^W»C*3*tS«jW»a*-T-tt, 

4 if tttffl "TUB* tw^* 3 0 
[0 3 3 7] «J^*W««:-t©«F*LV^JW«KHUT 

[0338] 4*5, ±J6bfc3aiSfflif4*><*-efew*-e* 
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10 



20 



[0 3 3 9 ] 

6#HJ£»tt=JB2 8 £<9 t>±ffllfc»«SJxfc«ftttm# 
^Srffll\ tfJ!S^y-^ttS2 6oo]^/iS&tf5fi«tiJi 

2 eswsffittl 2 4i^ffiffl$n^)fft RXf 

MBttl 2 4 O¥tt0S!IS fc 9 WW*- ^ y h (Ms 
xt) Ktt-ra^y— flSf*JB2 6(7)*tiSSf:^I 
fl^^ V h (M s x t ) 0*t* (7 y — 2 6 O 

MsXt/SBtti24(DMsXt) ^KlO^TPI^ 

[0340] *i\ gJiTtw^-r^i-en, ^y— attjg 

2 6 *r«rfl i-»*rtt*3 J: V JMHMrflMb $ *fc fc # <£> , 
3Satt@ 2 4 9 * > h (M s 

x t ) ic»-r5 7y-mi4JB2 6<DmtiLwm^tz*)<Dm 

(MsXt) COlt* (7!i-Ittl26^ 
MsXt/aitti24^)MsXt) t. &±m^v& 

[0 3 4 1 ] 
[^1] 
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[0 3 4 2] ^1 5 CUffiM 1 L7^5J:^ 

J^gSCT 1^^3 -e«, 2 4 com 1 2 

4a£rlOA<DCoa 0 . t % Fei a . * % Cr 
■ . . % -CJgflJiU ^2 3S8tttJi2 4 b 4r 1 0 A<DN i 50 
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wis 7 v -m&m 2 e & y — cDj , r 7 y-®j . 
ftl i (D^y-att^2 6f4 2Jf}gi£-efe5o :<^J;5i 

EU*lCoi*f fclUCTfe^o -E£teJf2 

6 (o&tm^ ism s ttfcS?oi*# \*mmx*h s Q 

[0 3 44] * i -ei4. 7 y -w*s 2 6 &ffij$,-rzm 

ft, :7y-i£t£Jf 2 6 

■Eft**, *^t*(0»«tt«2 4W*ffiffia[afcOO 

(MsXt) t«t87 5-«tt!2 6 
<DmtLffim%tzV<DM%*-*>'b (MsX t) <D\£ 
J¥4«*u* fccfctftr^-r y fc 0 4*5:7 

[0 3 4 5] utt, (IEAit#^60flti 

*£#£r±4 0 Oe i:ffl3eLfcBttn«*^»-f-S«»tSEft 
*/± 5 k O e OPP*D»IWSHrt"e#fe*t5 
ft*) x 1 0 0T-**6fc o 

[0 3 4 6] ^fct^^y ->*I4, (tr^X y v^A— 
^lg^-ca ^t^ry *>*«KSMt*/± 4 0 O e (7) 
Bl*D«#K*5t45«gtftft*) x 1 0 0-e#»rt: o 

[0 3 4 7] WlOe (xy^ryK) J4^7 9A/ 
mtfc^ ^fchfSLfcS^iSSrj^t/t^^y ->^C0 
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* [ 0 3 4 8 ] m 1 fcSWi o\Z y HJS0II 1 4l>L 7 14, 

tt(fcm*^L6J:9fciKv*W^flEjjfc#U lot 

[0 3 4 9 ] fcfc, £JLT^*2T?f4, SHKttB 2 4 Srfflf 
$1-5 £l 3S8St5feS2 4 a Xt/*2 3aWtt«2 4 b <Dtf 

Jt -tot#o»«i4«2 4 0*ffiffiWafe 

(MsXt) 7 y—flH4Jf 

2 B^ttBSfSfc!)©***-^ (MsXt) <7> 

10 it^, *5«tt/fc^7"y i/X&&$>tZo 4*5 

WIS® 1 3£B£t4if 2 4aSO'l2 3£8&tt/f 2 4b f4*K 

1 0A<^JBSBtcH^LTV>5o 

[0 3 5 0] ^fc^y-^t4^2 6 14, HJ£#J2, *5J: 
tfHS£0J8 4^L1 3"Cf4, 2««igi:U fg 1 

2 6a ("t-4*D%*2JC*3{tS7y— 0^)*) £jg|J¥2 
0 A CON ies.i%Fei5.t%Nbs.t% -^?f£ 



/*Lfc, £fcf&2S££yi2 6 b (-t-Tito*,* 2(^*5*4* 
7 y -©,5: Srfflli? 10 0 A<£> C o » 0 . , % F e 

1 • . . « -C»J*Lfc« 4^»ll4, 1 3 

JlflfiiirL, ^1SI412 6 a (1^fc*>3l2K*Stt5 
T7y— (Do^) SrJKJ?2 0 A^N i . 5 . , % Fe 
.o..iNbi..« T?«jaUfc, ^/:I2 m&m 2 
6 b (i-4to*>*2«C*5J4 57y-Q)) £J8IJ?2 0 A<7? 
Co9o.,%Feio. t % t'Mlfco SblZ^IW 

ESttJf (-r*fc*,*2«r*5*45 7y-®) W8 0A 

cONieo.i>Fe 2 o. t % "C?F^ L fc 9 
[0 3 5 1 ] 
[*2] 
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[0 3 5 2] *2»^Lfe^-CC0HlteMtt, ill fcl^L 



[0 3 5 3 ] J5fe^«T^*i-S 3 t?tt x HtflHSJl 24X 
IS^y— BSI4S2 6S:Mt5S2»tti2 6 b 



55 

1 fcm&m 2 4a Srffllff *s 10Atf)Coao.t%Fe 
i . . « » C r« . • » -C»JSRLfc, 4fc3S«teJl2 4 
2 5$at£Jf 2 4 b SrKffdS 1 0 A<7)N i 
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* ^-T^ y — CDco^l) £r0t«*S2 0 AON i •«.-.» f 

i2 6 4:Mt5l2Sttl2 6b^Co3 o . , % f 

[0 3 5 4] 
[*3] 
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[0 3 5 5] ^lCOTlOTt^4T1^ 3£$£ttJi2 4 

lasfflw** 2 4 fcflMM-a » 2 ^tts 2 4b <Dmm* 

»^te»k**fco KT©«4K*tJ;5tJI«ttl2 
4 S:«figi-5 » 1 3fi«14Jl 2 4 a SrfflWtf* 1 OA^C o 



50 



t%Feii.t«Cr».t«~C J^^fe L fc 0 4 
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